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Right-angle corner with self-supporting cable 
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Brectric power lines are the veins and arteries 


e 

of America’s industrial life. Electric current is Sites a casi 

we a TOP CENTER 
the life blood. Stop it and you stop the nation. Atumioum ehieided 27 
Standing guard over this life-line—giving it K.V. 1800 amp. reactor 
strength to withstand the first surging moments din ‘a Soen one 
of destructive short circuits—are the hundreds of gy REA ae 
Murray Current Limiting Reactors whose obscure Close spaced 600 amo 

; - ° me k indoor reactor 
but vitally important function it is to keep CENTER RIGHT 

i ina. —k meri oina. 3 phase unit tvpe re- 
America going. Yes—keep America goi g a ae 
Keep it going with Murray Reactors. Metropoli BOTTOM 


Cast in concrete outdoor 
type reactor s 
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Only adequate wiring written into the plans can protect s 
new buildings against far-too-early electrical obsolescence s 


. . . cam provide plenty of power for plenty of years. 

Big as today’s loads are, tomorrow’s will dwarf them. f 
Lighting intensities are still going up. Further increases 
in demand will be nade by air conditioning, fluorescent 


lighting, electrical office and production machines and ( 
electronic equipment — to mention a few of many current- ( 
consuming future necessities. 

HOW TO BE PREPARED ELECTRICALLY E 
When planning electrical systems for industrial buildings, : 
commercial buildings and institutions, you can act on this t 


principle: “More Power Sources and More Power at Each 
Source.” For example, you can take one or more of these 
steps: You can make sure of ample copper in the wires 
and cables; you can provide more electrical outlets; for 
industrial buildings you can provide operating economies 
through high voltage cables and unit sub-stations at load 
centers. You can provide savings through power factor 
correction with such equipment as synchronous motors 
and capacitors. For the right wiring for each particular 
job, you can go over your plans with a consulting elec- 
trical engineer or an experienced electrical contractor or 
an engineer of The Okonite Company, Passaic, N. J. or The 
Hazard Insulated Wire Works Division, Wilkes-Barre, Pa. 


insulated wires and cables 
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applicable to rural branch 


with flat sg, ¢¢dG@ce the number of pole structures 
#r-all construction costs. They with- 
e and wind loads, help minimize 


ptions and keep down mainte- 


nd complete technical data from the 
agide Construction Specialist near you. 

@ for first-quality pole-line hardware, 
} ' ms, insulators, pins, accessories, and 
tools + @l Kia supplies you need for line construe 
enance. Graybar Electric Company, 
ne, New York 17, N. Y. 4532 
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IN OVER 80 PRINCIPAL CITIES 















Crapo HTC-130 Steel 
Conductors possess ex- 
ceptionally high tensile 
strength, permit extra 
long spans. Furnished in 
sizes 4, 6 and 8 B.W.G. 
— solid or stranded (3- 
wire) — without splices 
or welds. 





Crapo HTC-80 Steel Conductors are designed for 
shorter spans than Crapo HTC-130. Made in 
sizes 4, 6 and 8 B.W.G. — solid or stranded 
(3-wire) — without welds or joints. 
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| Wire insulation of Geon 


PROVIDES “ABUSE INSURANCE” FOR SERVICE LIKE THIS 


ORMAL tests by a leading testing laboratory show 
that insulation made of GEON for SN wire can 
stand twice the pressures that ordinary insulation can 
take in the Olsen compression machine. Informal tests 
Hs of this insulating material for portable cable indicate 
an even better crush test record. 
Translated into performance these test results mean 
that insulation of GEON will stand abuse and rough 





treatment that would quickly ruin ordinary insu- 
lating materials. The picture shows one such service— 


portable cable for a maintenance tool used in a large 


¥ factory where the insulation takes a terrific beating. 
es Many other of GEON’S important properties are 














useful in this service, too. Excellent electrical proper- 
ties, of course. And resistance to oil, abrasion, chem- 
icals, air, heat, flame, water and many other normally 
destructive factors. In other types of service, the use 
of GEON will permit thinner coatings of insulation 
—more conductors per conduit. Its slick surface means 
easy installation. GEON can be brilliantly colored in 
the entire NEMA range for quick, positive. identi- 
fication. 

Urgently needed for military uses, all the GEONS 
are subject to allocation by the War Production Board. 
Limited quantities are available for experiment, and 
our development staff and laboratory facilities will 
help you work out special problems or applications. 
For more complete information write Department 
CC-4, Chemical Division, The B. F; Goodrich Com- 
pany, 324 Rose Building, Cleveland 15, Ohio. 


CHEMICAL DIVISION 
The B. F. Goodrich Company 


ROSE BUILDING e« CLEVELAND 15, OHIO 
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@ Hi-Pressure Contacts, self cleaning with 
each blade operation. 


® One piece jaw and terminal pad. 


€) Blade counterbalanced in any position. 
Requires only normal operating effort. 


QO All copper current carrying parts. 


€} Heavy braid flex at hinge joint — eliminates 
additional unprotected contacts. Simple, 
direct, blade operating mechanism. 


0 Weatherproof greaseless bearing. 


@ Double eight-inch welded channel base. 


or 


RATING 


2000 Amps. 


DISCONNECTING SWITCHES 


RAILWAY ano INDUSTRIAL ENGINEERING CO. GREENSBURG, PA. 


Rae 


Me Lee 


LL aa re tS) 
INDOOR AND OUTDOOR 


HORN GAP SWITCHES 
INTERRUPTER SWITCHES 


CUTOUTS AND 
Mae ata 


SWITCH OPERATING 
MECHANISMS 


STEEL) by 


24 Leesa 
Neha ea tid 
HEAVY DUTY BUSES 


KIRK INTERLOCK 
SYSTEMS 


AUTOMATIC 
EQUIPMENT 


METAL CUBICLES 


TESTING DEVICES 
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fresh look at the oil circuit 
breakers which protect their equipment and 
service continuity. Rapid system growth, 
wartime buying restrictions, important de- 


Today many utilities are taking a 


velopments in circuit breaker design — 
these are some timely reasons why. Thus 
Allis-Chalmers now offers the following 
check list to utilities as 2 partial guide to 
circuit breaker replacement when buying 
again becomes possible. 





Do you want to get increased breaker ca- 
pacity without installing new breakers? 


PERHAPS your present breaker interrupting capacity is 
inadequate to handle the higher short circuits and voltage 
surges imposed by system growth... yet, major changes in 
station layout to accommodate additional breakers might 
not be practicable just now. If this is your problem, 
Allis-Chalmers’ answer is to modernize — to replace 
plain-break contacts of existing oil circuit breakers with 
modern Ruptors (or to replace present Ruptors with 
larger ones). 

The Ruptor is an Allis-Chalmers arc-enclosing device 
which limits arc energy, keeps tank pressures low, 
quenches arcs lightning-fast . . . both reduces maintenance 
costs and gives added capacity. 

Note: All Allis-Chalmers oil circuit breakers above 
50,000 kva rating are Ruptor-equipped. 


vi 


ALLIs-CHALMERS makes a complete line of quick-clearing 
8-cycle circuit breakers, meeting the NEMA Standard for 


Do your breakers meet present NEMA stand- 
ards for interrupting time? 


E-145 — 200-400 
emp, 2500 volts, 
15,000 kva int. cap. 


AB Line — Indoor 
oir blast; 15 kv, up 
to 500,000 kva. 


neck 


D-20 — 600-1200- 
2000 amp, 5 ky, 


50,000 kva. 


outdoor oil circuit breakers, 69 kv and below. Allis. 
Chalmers also meets the new 5-cycle NEMA Standard 
for circuit breakers of 115 kv rating and above. 


VI Are you getting a satisfactory number of 
oil circuit breaker operations between main- 
tenance periods? 


SLUDGING OF oIL and burning of contacts can create 
such a maintenance burden that old-type circuit breakers 
become uneconomical to operate. 

Allis-Chalmers’ field and laboratory tests prove that 
Ruptors will enable breakers to handle many more cir. 
cuit interruptions before requiring inspection and renewal 
of oil or contacts. This is a result of limited release 
of arc energy, since the Ruptor device greatly lessens 
the amount of oil exposed to the arc. 

iV] Have service interruptions been traced to 
mechanical difficulties in present circuit 
breakers? Faulty adjustment? 


ALLIS-CHALMERS “‘permanent adjustment” — assured 
by rigidity in stationary parts and the generous cross- 
sections of moving parts — is your guarantee of de- 

dable breaker performance, with adjustment main- 
tained under all operating conditions. Stop nuts and 
other reliable locking means are used throughout the 
breaker structure. 


ALL MOVING and stationary contacts on Allis-Chalmers’ 
complete line of oil circuit breakers are of special arc- 
resisting alloys, and main contacts are liberally silver- 
surfaced, giving much longer service-life than older 
type contacts. And remember that most Allis-Chalmers 


Does arcing cause excessive maintenance 
on contacts of present breakers? 


O Line — 7.5 to 
46 kv, 50,000 to 
250,000 kva. 


FZO-150 — 15 to 
69 kv, 500,000 to 
1,500,000 kvo. 
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HOW ADEQUATE IS YOUR SYSTEM PROTECTION 
TODAY? HERE ARE MAIN OIL CIRCUIT 
BREAKER FACTORS TO BE CONSIDERED NOW 





oil breakers are Ruptor-equipped — slashing time the 
arc exists between circuit breaker contacts. 


Have you considered the advantages of 
complete circuit breaker weatherproofing? 


RECOGNIZING the importance of weatherproofing for 
breaker safety, Allis-Chalmers has designed the FZO-150 
outdoor oil circuit breaker. 

The mew breaker has compact, smooth, all-welded 
geel top... giving maximum protection against wind- 
driven sand, snow, sleet and water...mo crevices to 
collect water and dirt. All external conduits have been 
diminated. Bushing transformer wiring is run in isolated 
ducts incorporated in the top frame. 


Do your circuit breakers meet present NEMA 
and AIEE Insulation Standards? 

THE DIELECTRIC strength of Allis-Chalmers circuit break- 

ets is always equal*to or exceeding the latest NEMA and 

AIEE Standards. All bushings have the capacity to 

withstand mechanical impacts, as well as stresses due 

to high inrush currents, 


WI Have you considered ultra-rapid breaker re- 
closing for service continuity on high voltage 
overhead lines? 


MOMENTARY SURGES on transmission lines — due to 
lightning or switching — need not mean breaks in sys- 
tem continuity. With ultra-rapid reclosing of breakers, 
such faults can be cleared from the line within 20 
qcles, without disturbing the timing of synchronous 
machinery. 

Ultra-rapid pneumatic operators — available in Allis- 
Chalmers outdoor oil circuit breakers rated 15 kv and 
higher, 500,000 kva and above — are simple in opera- 
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FZ Line — 15 to 
34.5 kv, up to 
2,500,000 kva. 


DZ line — Up to 
2000 amp, 15 kv; 
100,000-500,000 kva. 


tion, compact, economical. Allis-Chalmers also offers 
high speed reclosing with a-c and d-c solenoid operators. 


Is a d-c supply readily available for sole- 
noid operation of high speed breakers? 


IF NOT, and if you want to avoid the use of rectifiers, 
for conversion from an a-c power source, Allis-Chalmers 
recommends a pneumatic operator. 

Using the automatically maintained, pre-stored energy 
of compressed air to close the breaker, pneumatic oper- 
ators give the quick reversal of moving parts required 
during reclosure... provide maximum closing speed 
throughout the stroke. 


Could you profit by engineering assistance 
in applying new oil circuit breakers to 
changed system conditions? 


IN ADDITION to the actual equipment you buy, Allis- 
Chalmers offers engineering cooperation, backed by 40 
years of experience in the design and manufacture of 
protective equipment for the electrical industry. 

For more detailed information on the complete A-C 
line of oil circuit breakers, call our nearby district office. 
ALLIS-CHALMERS, MILWAUKEE 1, WISCONSIN. 


CHECK THESE NEW 
Allis-Chalmers Breaker Features: 
W Ruptors for 5-cycle Wi Modern high- 


opening of larger speed solenoid oper- 
outdoor breakers. ators. 


| Pneumatic oper- fj All-welded “Uni- 
ators, for ultra-rapid top” frame on stream- 
(20-cycle) reclosing. lined breakers. 









E-47 — 400-600- 
800 amp, 5 kv, 
25,000 kva int. cap. 


AM Line — Mag- 
netic air; 5 kv, up 
to 150,000 kva, 


















full Line of Circuit Breakers 
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1 For sMALL, moderate voltage 
and moderate size transformers, 
core type construction is simple 


and economical. For large, high 
voltage transformers, however, 
the shell type construction has 
definite superior voltage charac- 
teristics and inherent electrical 
and mechanical strength. Allis- 
Chalmers makes both types of 
transformer. The decision on 
which to build for your needs 
is based on the application of 
sound engineering principles. 


2 A CONDUCTOR carrying an 
electric current around a mag- 
netic field tends to assume the 
form of a circle. Therefore, you 
would probably design your ‘coil 
circular to avoid deformation 
stresses in operation. 
Allis-Chalmers uses circular 
coils on all power transformers 
for this reason, and also because 
circular coils can be wound with 
uniform tension. Conductors 
need not be pounded into shape 


around sharp corners. 


ould You Design 


AT LEAST 6 DECISIONS} 


3 YOU WOULD probably put the 
no-load tap changer handle in 
the most convenient and least 
hazardous zone — at the side of 
the transformer. This is where 
Allis-Chalmers places all no-load 
tap changer operating handles. 

Tap positions can be read from 
the ground ... without coming 
near to high voltage bushings. 
Location at the side of the 
transformer also makes it more 
convenient to operate the tap 
changer handle. 


| INERT GAS SPACE 
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a Power Transformer P 
Si MAY BE INVOLVED... | 


4 THE AMOUNT of shielding 
needed would depend on the 
characteristics of the transformer. 
However, the greater the portion 
of winding shielded, the greater 
is the dynamic stress between 
shield and winding. 

The Allis-Chalmers shell type 
design inherently has uniform 
voltage distribution characterist- 
ics, and therefore it is possible 
to use a shield over the first coil 
only. Greater reliability and sim- 
plicity of construction result. 







S8ilk 


ORE PT ii 


5 REDUCING pressure from 2000 

unds in an inert gas tank to 
the 5-10 pounds required over 
the oil in the transformer in- 
volves the use of complicated 
valve mechanisms. 

The oil-sealed system, on the 
other hand, has no moving parts, 
high pressure tanks, or valves 
— yet it provides full inert gas 
protection. 

Thus an oil-sealed inert gas sys- 
tem, as offered by Allis-Chalmers, 
would be the logical choice. 


Invest in 


ALLIS-CHALMERS |. 


Power Transformers 


ET EL 
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6 IF YOU added the advantages 
of load-ratio-control to your 
transformer, you would probably 
employ quick-break design — 
which contrasts in principle with 
slow-break as shooting an arrow 
contrasts with throwing a spear. 
High speed contact separation 
shortens arcing time, reduces 
burning, lengthens contact life. 

Get the full story on power 
transformers from our nearby 
district office. ALLISs-CHALMERS, 
MILWAUKEE 1, WIs. A1777 
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Located at the junction of two main-line 

railroads and surrounded by belching 

i factory chimneys, the roof of the O-B 

laboratory provides a natural location 

for severe corrosion exposure. Samples 

of O-B metals have been placed on racks 

‘ with each piece carefully identified. 

Periodic inspections and tests are carried 

out and recorded. Many items have 

passed 20 years. Findings are cor- 

related with field data obtained at 

elevated potentials. Far better than ar- 

ae 4 tificial accelerated corrosion tests, this 

kind of fact-finding produces more au- 

thentic answers; better guides O-B de- 
sign engineers. 





Does this kind of product control furn- 
ish any answer as to how you may get 
all you want in hardware performance? 
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Built in 1917, this 132-kv., 17- 
mile line utilized 20,277 O-B 
suspension units. In the 28 
years of its operation, outages 
have been extremely rare. 
No insulators have been re- 
moved from service due to any 
inherent defect. 


Does this kind of record furnish 
any answer as to how you may 
get al] you want in reliable sus- 
pension insulator performance? 
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n an INSULATOR P 


Rigid specifications and standards surround the manufacture of insulators, but 


can you specify all you want? You can call for M. & E. tests, wet and dry 
flashover results, and adherance to accurate dimensions, but these don’t assure 
you of getting those qualities that make for long life and freedom from trouble. 


These things are the intangibles that depend upon men; not upon machines or 


materials. These are the intangibles that add up to the most tangible thing in 


an insulator-- performance. How do you get it? Here are a few ways this is done. 


Wartime power demands often result in operation of 
sub-station equipment at loads exceeding contemplated 
requirements. Many a power executive has wondered 
how well his bushings can take it. It is hard to antic- 
ipate or specify the reserve you want in a bushing, but 
the rugged porcelain inside O-B bushings has such 
reserve in abundance. Porcelain insulation has the 
unique property of sustaining a three-minute 60- 










cycle dry flashover of the insulating elements as a 
routine factory proof test. 


Does this kind of construction furnish any answer as to 
how you may get a// you want in bushing performance? 


Switch and bus insulators are a highly standardized 
product--that is, highly standardized when new--but 
they don’t stay new! O-B has operating records cov- 
ering more than 30 years. A sizeable number of 
these old insulators remain in service today. Many 
thousands more have been added. All are being 

watched by their owners because of their critical 

service. Above all claims we might make rises 

this one fact: most orders come to us from present 
users, based upon their own operating records. When 
a man keeps coming back for more, he knows what 
he is getting. 














Does this kind of buying furnish any answer as to 
how you may get al/ you want in station insulation? 
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THIS YEAR, really 


GET THE DROP 
ON LIGHTNING 
OUTAGES 


Specify S&C 
UNIVERSAL FUSE LINKS 


Performance records of large operating com- 
panies provide proof that S&C Fuse Links 
save outages, service trips, money and man- 
power. 

Backed by more than a quarter-century of 
S&C development to leadership in the power 
fuse field. 









© aetna on 

















S&C LINKS ARE: 


e Stronger mechanically—no soldered joints. 

* Highly resistant to corrosion and oxidation.... 
silver current-responsive elements. 

* Precision-engineered, precision-produced. 









... AND GIVE YOU: 


*e Capacity to withstand lightning-induced surges 
and transients. 

e Freedom from unnecessary service interrup- 
tions. 

® Acqwrate time-current choracteristics. 
Longer trouble-free life at lower cost per link. 

Universal applicability to all makes of cutouts. 













It will pay you to have all the facts about this 
S&C protection. Write for Bulletin 218-A. 











SCHWEITZER & CONRAD, INC. 


4421 Ravenswood Ave., Chicago 40, U. S. A. 


Represented in Principal Cities (Consult Telephone Directory) 
in Canada by Powerlite Devices, Lid., Toronte, Ont. 


“Experience Will Choose An S&C Fuse” 
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EXIDES, always ready for any 
battery assignment... 


Exides have the high voltage and capacit ease of maintenance. When you buy an 
g & poeny y y 

needed to meet all the storage battery Exide, you Buy to Last. 

requirements of light and power stations. In 

many hundreds of stations they perform a Whatever ag re problems, Exide eng!- 

multitude of duties—closing and tripping neers will be glad to help you solve them. 

switch-gear, operating the control bus, sup- Ps oc tick 

plying current for motor generators, motor THE ELECTRIC iat rage BATTERY CO. 

convetters, rotary converters or rectifiers, Philadelphia 32 

indicating lamps etc. And in numerous Exide Batteries of Canada, Limited, Toronto 

installations they stand ready to take over, 

automatically, the supply of emergency lighting. 


Exide makes several types of storage bat- 
teries for control bus operation. These bat- 
teries have earned the confidence of engineers 


everywhere, and their a use in 
public utilities and private industrial plants 
is proof of their dependability, long-life and 
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Mainspring of Industry 


LECTRICITY is the mainspring of in- 
dustry—the driving force for 90% of 
America’s productive machinery. To meet 
unprecendented demands, output of pub- 
lic utility generating plants alone has been 
boosted to more than 231,000,000,000 
kilowatt-hours annually. 

In both steam and hydro turbines, ef- 
fective lubrication is essential to depend- 
able, trouble-free operation. In the 
experience of plant operators everywhere, 
this is best assured with lubricants spe- 
cially designed for turbine use... Texaco 
lubricants, available for every type of 
turbine. 

Texaco Regal Oils (R & O) for example, 
are scientifically designed to prevent rust- 
ing of turbine lubricating systems. They 
are highly resistant to oxidation, foam- 





FOR ALL 


ing, sludging and gum formation. Be- 
cause of these qualities, Texaco Regal 
Oils (R & O) keep turbine systems clean, 
bearing temperatures normal, governor 
action smooth and sensitive. They fully 
meet specifications of all leading turbine 
builders and the turbine oil specifications 
of the U. S. Navy. 

Texaco lubricants have proved so effec- 
tive in service they are definitely pre- 
ferred in many fields, a few of which 
are listed at the right. 

For suggestions on the proper care of 
oil and maintenance of turbine systems 
call on Texaco Lubrication Engineering 
Service, available through more than 
2300 Texaco distributing plants in the 
48 States. The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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TEXACO Regal Oils (R&0) 
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THEY PREFER TEXACO 


* More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


% More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


*& More stationary Diesel horsepower 
in the U. S. is lubricated with Texaco 
than with any other brand. 


%& More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 


* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON EVERY” SUNDAY NIGHT — CBS 
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Alcoa Aluminum bus bars and fittings are avail- 
able for WPB-approved projects. As always, Alcoa 
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Advantages offered by Alcoa Aluminum bus bars 
. apply to all types and sizes of stations. In the two 
oy pictured here, for example—the stiffness and light 







weight of Alcoa tubular bus permits wide spacing 
of supports, This results in simpler construction, 
with economies in labor and materials. 


engineers will be glad to assist you in selecting the 
proper size and type of conductors and fittings. 
Write ALuminum Company or America, 2138 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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These Cincinnati Grinders are 
equipped with Allen-Bradley combina- 
tion starters. A start-stop push button 
station is mounted neor the operator, 
making an economical installation. Also, 
plant relocations can be made quickly 
when machines are equipped with A-B 


combination starters. 


COMBINATION STARTERS are taking the place of the old, two-unit installations 


with separate disconnect switches. The saving in space, wiring materials, and labor 


...and the use of silver alloy contacts in both units... explain why A-B combina- 


tion starters are so popular. For the complete story, send for Bulletin 71 2. 


Front-operated dis- 
connect levers per- 
mit close grouping 
of A-B Bul. 712 com- 
bination starters. 
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Relay in general pur- 
pose enclosure 
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Relay in water- 
tight cabinet 


the} 





SEVENTEEN A-B RELAYS AND CONTACTORS 





oe ey 
ea on Transformer Type A. C. Welder 
e. o e Courtesy Glen Richards Company, Oakland, Cal. ~~ 
x v Relay in enclosure for 12-Pole relay in gen- 
oe explosive atmospheres eral purpose enclosure 
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800 STANDARD TYPES...TO FIT YOUR SPECIAL NEEDS 


Allen-Bradley relays are designed to electric motor control 
standards with adequate electrical clearances. They are ruggedly 
constructed ...and good for millions of trouble-free operations. Only 





a few of the hundreds of standard Allen-Bradley units are shown The 

on this page. The combinations of contacts, circuits, and enclosures . 

: are so extensive that you can easily find a standard relay that will - 

“ exactly fit your requirements. sneckitan tat tae we 

; € Bulletin 700-200 on AC-DC relays is a valuable encyclopedia on 8N.O. rt x 
A Thermostat Relay relay applications. We will gladly mail a copy on request. 


2 N.O. Contacts 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 





Thermostat Relay 
4 N.O. Contacts 





Machine Tool Relay 
4 .N.O. Contacts 
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A-C D-C RELAYS AND CONTACTORS 
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Transformer-Type Re- Machine Tool Relay 
lay 2 N.O. and 2 N.C. 2 N.O. and 2 N.C. 
Contacts Contacts 








Here’s what you get 
oo and why...in 


L-M Round-Wounds Increase your Revenue. Because 
they give improved regulation at all power factors, 
L-M Round-Wound transformers deliver increased 
yoltage to your customer. Thus they increase your 
operating revenue, and also your rate of profit per 
kilowatt-hour. 


l-M Round-Wounds Cut Operating Costs. Because 
they have a better loss ratio—lower copper loss and 
lower total loss—L-M Round-Wound transformers 
operate more ecemomically. The more efficient ccre 
means less exciting current, considerable saving. Im- 

























Atk the L-M Field Engineer for details, counsel, on use of L-M Round-Wound 
mm onsformers. Call or write nearest L-M branch, or Line Material Co., Milwaukee 1, 
Ws. If interested, ask for Bulletin RW-421 ... on Rouwnd-Wovund Construction. 













TRANSFORMERS 


proved time-temperature characteristics and higher 
‘overload capacity give longer transformer life, less re- 
placement cost. Higher impulse strength decreases 
the chances of failure caused by lightning, another 
reason for lower operating cost. 


L-M Round-Wounds Improve Customer Relations. Bet- 
ter regulation means fewer low-voltage complaints 
from customers. Lower reactance cuts flicker, reduces 
complaints. Fewer failures caused by lightning and 
overloads mean fewer service interruptions. These 
help improve your relations with your customers. 


1. Cover—strong, rigid, will 
not distort. Skirted edge 
keeps rain off gasket. 


2. Gasket held in double 
channel in cover; tank edge 
rolled, will not cut gasket. 


3. Four cover clamps; as- 
sure tight seating of cover, 
easy removal when neces- 
sary. 


4. High voltage bushings 
double sealed; protected by 
pocket on tank. Available 
in cover mounted types. 
5. Low voltage bushings 
stud-type; oil-tight; held by 
external clamp, easily re- 
moved. 


6. EEI-NEMA standard 


LEAK-PROOF TANK AND BUSHINGS 





mounting brackets and 
ground pads. 


7. Copper-bearing rust-re- 
sisting steel tank triple- 
coated. Upside-down test 
of filled transformer assures 
freedom from oil leakage. 


8. R-W core-coil assembly 
rigidly mounted top and 
bottom. Twelve tough tests 
assure performance of com- 
plete unit. 


Simple, rugged tap-changer 
available; handle and indi- 
cator above oil level. No 
loose parts to fall off. 


Available in 114 to 25 Kva, 
2500 to 7620 volts. Meet 
latest EEI and NEMA 
standards. 
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L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers - 


Fuse Cutouts and Fuse Links + Lightning Arresters 


Oil Switches « Pole Line Hardware - Line Construction Specialties - Underground Equipment «Fibre Conduit « Street Lighting Equipment 
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WHY years of service fail 
to change its unfailing, 





unchanging protection 





mM Heavy 


INSIDE INFORMATION ABOUT ITS OPERATING CHARACTERISTICS 


The L-M Heavy Duty Lightning Arrester assures 
the highest degree of protection, and the longest, 
most dependable service, of any lightning arrester 
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eh L-M has ever produced. Field failures are negli- A 
 - gible. Its ability to give years of unchanging Glass cap, filled with ( 
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protection means lower arrester costs. Read, be- ; f 
css ° sealing compound. ¢ 
low, the description of design features that con- ; 
| tribute to these desirable characteristics. Then ‘ 
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into action early, before higher on much greater surges. ages; is absolutely stable. 
surge can build up to danger- This moderate IR drop protects Ac 
ous value. Gap is a precision transformer with a large safety 
device, with consequent factor on surges of many thou- ‘ ‘ ha 
quick response to steep wave sand amperes. Arrester handles, Sealing gasket of synthetic ol 
fronts. This fast action is a without damage, the 65,000- rubber compressed be- 
major factor in the high de- amp. surge specified in NEMA A 
gree of protection L-M Ar- and AIEE standards, showing tween bottom of housing Ph, 
resters give the transformer. its high discharge capacity. ond ground lead electrode. lot 
G 
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the L-M Heavy Duty Arrester, is a 
material selected for its low resist- 
ance at high surge voltages, and its 
high resistance on normal line volt- 
age. The material is electrically and 
chemically stable. Surge tests show 
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ant sealing compound. 
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Lightning Arresters give so many Arresters meet the new NEMA Made in Six Sizes pg , 

years of unfailing, unchanging pro- standards. In repeated tests, these Ratings from 1 to 15 Kv. Mare 
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Duty Lightning Arrester 


HEAVY DUTY DESIGN ASSURES YEARS OF UNFAILING OPERATION 


Glass cap; No. 6 flexible 
line lead, soldered to 
copper cap. Also avail- 
able with solderless con- 
nector mounted on wet 
process porcelain cap. 


Heat-resisting "Pyrex*” 
glass housing. A glance 
shows condition of ar- 
rester. (NOTE: dur- 
ing war, porcelain hous- 
ings are supplied on part 
of L-M production.) 
*Reg. Trade Mark. 


Characteristic valve ele- 
ment is in the form of a 
solid block molded into 
the glass housing. Molten 
copper is sprayed onto 
the top of the character- 
istic valve element to form 
integral contact surface. 


Adjustable cross arm 
hanger, hot-dip galva- 
nized steel, 


Phenolic housing of fso- 


lator. 


*"THE ISOLATOR"'—An 
exclusive L-M feature un- 
der Pat. No. 2,315,300. 








Mechanically strong 
solderless connector for 
attaching ground lead. 


ASK THE L-M FIELD ENGINEER FOR BULLETIN 40151 
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Details of L-M Lightning Arresters; helpful information on the 
use of arresters. See the L-M Field Engineer when he calls; 
or phone or write the nearest L-M branch office or Line 

Material Co., Milwaukee 1, Wisconsin. 


An important requirement for a lightning arrester is its 
ability to render years of service without change in its 
characteristics. This requirement received special atten- 
tion in the design of L-M Heavy Duty Lightning Ar- 
resters—in the heavy construction, heavy precision 
ladder gap, stable valve element, double-sealing, and 
similar features. As a result, not only do these arresters 
meet NEMA standard tests, but hundreds of thousands 
of them are in successful service with an almost infini- 
tesimal percentage of transformers or arresters reported 
damaged by lightning. 


Double-Sealed Against Moisture 


wo 
















Inner Moisture Seals 
At top, the arrester is sealed 
by a heavy duty, long-life, 
synthetic rubber gasket, com- 
pressed and held under pres- 
sure against the top of the 
housing by the spun copper 
cap. Lower seal is a similar 
synthetic rubber gasket, com- 
pressed in the recess in the 
bottom of the housing and 
locked by the ground lead 
electrode. These positive seals 
assure permanent protection 
against moisture. 


Outer Double Seals 


Top of the arrester is 
double-sealed by filling 
the space between glass 
cap and copper cap with 
weather-resisting sealing 
compound. At bottom, 
recess in the housing 
around ground electrode 
is also filled with this 
sealing compound, which 
seals the seal! Years of 
service are guaranteed 
by L-M Double-Sealing. 


Heavy Duty Means Longer Service 


The precision ladder gap is 
typical of L-M Heavy Duty 
construction. Electrodes are 
solid alloy brass bar, machined 
accurately to size. These mem- 
bers are exactly spaced and 
held in position by steatite in- 
sulators. This heavy duty gap 
handles heavy surges without 
danger of serious pitting, burn- 
ing, or overheating. Therefore 
its electrical characteristics are 
unaffected by discharges. 
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INSIDE INFORMATION ABOUT ITS OPERATING CHARACTERISTICS 























The L-M Heavy Duty Lightning Arrester assures 
the highest degree of protection, and the longest, 
most dependable service, of any lightning arrester 
L-M has ever produced. Field failures are negli- 
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uty Lightning Arrester 


HEAVY DUTY DESIGN ASSURES YEARS OF UNFAILING OPERATION 


Glass cap; No. 6 flexible 
line lead, soldered to 
copper cap. Also avail- 
able with solderless con- 
nector mounted on wet 


An important requirement for a lightning arrester is its 
ability to render years of service without change in its 
characteristics. This requirement received special atten- 
tion in the design of L-M Heavy Duty Lightning Ar- 
resters—in the heavy construction, heavy precision 
ladder gap, stable valve element, double-sealing, and 
similar features. As a result, not only do these arresters 
meet NEMA standard tests, but hundreds of thousands 
of them are in successful service with an almost infini- 
tesimal percentage of transformers or arresters reported 


process porcelain cap. 
Heat-resisting ""Pyrex*” 
glass housing. A glance 
shows condition of ar- 
rester. (NOTE: dur- 
ing war, porcelain hous- 
ings are supplied on part 
of L-M production.) 

*Reg. Trade Mark. 


Characteristic valve ele- 
ment is in the form of a 
solid block molded into 
the glass housing. Molten 
copper is sprayed onto 
the top of the character- 
istic valve element to form 
integral contact surface. 


Adjustable cross arm 
hanger, hot-dip galva- 
nized steel, 


Phenolic housing of fso- 


lator. 


*"THE ISOLATOR"—An 
exclusive L-M feature un- 
der Pat. No. 2,315,300. 
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Mechanically strong 
solderless connector for 
attaching ground lead. 


ASK THE L-M FIELD ENGINEER FOR BULLETIN 40151 


Details of L-M Lightning Arresters; helpful information on the 
use of arresters. See the L-M Field Engineer when he calls; 
or phone or write the nearest L-M branch office or Line 


Material Co., Milwaukee 1, Wisconsin. 
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damaged by lightning. 


Double-Sealed Against Moisture 





Inner Moisture Seals 


At top, the arrester is sealed 
by a heavy duty, long-life, 
synthetic rubber gasket, com- 
pressed and held under pres- 
sure against the top of the 
housing by the spun copper 
cap. Lower seal is a similar 
synthetic rubber gasket, com- 
pressed in the recess in the 
bottom of the housing and 
locked by the ground lead 
electrode. These positive seals 
assure permanent protection 
against moisture. 
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Outer Double Seals 


Top of the arrester is 
double-sealed by filling 
the space between glass 
cap and copper cap with 
weather-resisting sealing 
compound. At bottom, 
recess in the housing 
around ground electrode 
is also filled with this 
sealing compound, which 
seals the seal! Years of 
service are guaranteed 
by L-M Double-Sealing. 


Heavy Duty Means Longer Service 


The precision ladder gap is 
typical of L-M Heavy Duty 
construction. Electrodes are 
solid alloy brass bar, machined 
accurately to size. These mem- 
bers are exactly spaced and 
held in position by steatite in- 
sulators. This heavy duty gap 
handles heavy surges without 
danger of serious pitting, burn- 
ing, or overheating. Therefore 
its electrical characteristics are 
unaffected by discharges. 
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eR Y Effective Street Lighting... 
Economical Maintenance 
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‘| 
Increased visibility on the roadway, maximum use Street Lighting equipment to solve every street 
of the light, correct distribution,a minimum of glare: lighting problem. 
these are results of Spherolite design. Discuss your plans with the L-M Field Engineer. 
In addition, Spherolite construction provides maxi- His knowledge and experience will help you. Ask 
; mum flexibility; and keeps out moisture and dirt, him about the service of L-M’'s Illuminating 
i keeping maintenance costs at a minimum. Engineering Department. Call or write the nearest 
Get details on the many types of Spherolites, L-M branch, or Line Material Co., Milwaukee 1, 
reflectors, refractors, and the complete line of L-M Wisconsin. 
| Cost-Cutting SPHEROLITE Features 
HIGH-VOLTAGE HOOD: die-cast alumi- 
j num; provides ample space for insulation 
wiring. Various other hoods available to 
meet all mounting conditions. 
RECEPTACLE; SOCKET: wet or dry process 
porcelain; for intermediate or high-voltage, 
multiple or series circuits. Silver-plated 
contacts and current-carrying parts. 
€3 TOGGLE LATCH: fastens reflector firmly to 
hood. Sturdy, positive action; large enough 
for handling even with gloves. Weather- 
: proof joint; accurately-machined refiector 
$ | seat; no gasket necessary. 





oO REFLECTOR: Alzak Aluminum, scientifically 
fluted to insure accurate light control; re 

flects light or radiant energy with sufficient 

dispersion to prevent it from passing through 
filament, center stem of some lamps, or arc 
of type H mercury lamps. Safety Chain 
holds reflector when fixture is serviced. 


V-BAND HOLDER: provides permanent seal 
between glassware and reflector, but bolts 
can be loosened to replace glassware in field. 
Assures positive seal without use of gaskets. 
Latch type holders are also available. 


LIGHT SOURCE: concealed to reduce dis- 
turbing glare. 


DEFLECTOR: specular aluminum, furnished 
with all C-Way refractors for asymmetrical 
light distribution. Similar deflectors available 
for use with globes. 


HOLOPHANE REFRACTOR: lateral one- 
piece, distinctive L-M diamond mesh pat- 
tern. Also shallow or deep clear or various 
density globes. 
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with wide range of 
Accurate, Uniform 


L-M UNIFIT 
FUSE LINKS 


+e 


Wide range of types and ratings. 


Absolute accuracy and uniformity. Each 
link individually tested for resistance. 


Individually tested for 15 pounds strength. 


Rating unmistakably marked intwoplaces 
for quick selection, ready identification. 


Packaged individually for convenience 
and protection; assures perfect condition. 


Backed by 25 years research and develop- 
ment. . 


The complete range of types and sizes of 
L-M Fuse Links makes it much easier to 
get close fuse coordination. You can select 
from a wide range of ratings in NEMA 
*“‘N”’ Rated Links, with flexible leaders, in 
strain or spring types for all sizes, makes, 
and kinds of Fuse Cutouts, or with hook- 
on rings for tubeless cutouts. Get better, 
easier coordination, more surely. Stand- 
ardize on L-M Fuse Links—and be sure. 


Time Current Characteristics of L°M 
Unifit Fuse Links. Average Melting Time. 


LINE MATERIAL 
FUSE CUTOUTS & FUSE LINKS 


L-M DISTRIBUTION EQUIPMENT CLUDES 


Oil Switches - Pole Line Hardware «line Corstruction Specialt 
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* Underground Equipment - Fibre Conduit - Street lighting Equipment 
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An Important 
p las ics Announcement 


BY pow 









Highly significant among countless new materials developed for war requirements is Styraloy—trade name 
for a remarkable group of plastics belonging in a category between rubber-like materials and rigid thermoplastics. 
“Working it out together” with the Armed Forces, Dow developed the first of this impressive new line 
Styraloy 22—to provide a one-piece cable sheathing with a low power loss at high frequencies and possessing 
great durability and flexibility. These unique qualities—combined with others presented below in capsule form 
—point to its use in a broad range of products. As a result, unlike many war-born materials, Styraloy anticipates 
a peacetime career of great importance. 


Now that Styraloy is available for commercial purposes, molders and manufacturers or designers will find 
Dow equally willing to cooperate with them in developing to the fullest extent the numerous applications 
indicated by the impressive list of Styraloy’s properties. “Let’s work it out together.” 
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AND POTENTIAL USES: One-piece cable sheathing; handles for Se 
tools, household appliances, etc.; gaskets; bushings; coil forms; floor 
mats; scuff plates; many applications still to be ascertained. 
PROPERTIES AND ADVANTAGES: High dielectric strength, low power loss 
over all frequencies. Power factor only .005 at 100-300 megacycles. 
Flexible and shock resistant from —90° F, to 212° F. Specific gravity 
less than 1 (floats in water). Water absorption only .2 to .5%. Resists 
heat, ozone, and most chemicals. Highly resistant to abrasion. Resists 


Sections and readily fabricated by other molding techniques. Exaly  WLASTICS 









Bu 









machined. 

THE DOW CHEMICAL COMP. MIDLAND MICHIG. STYRON «¢ ETHOCEL «© ETHOCEL SHEETING 

N York «© Bost © Phil Jeiphi — = ‘ « a a ee ore SARAN «© SARAN FILM « STRIPCOAT © STYRALOY 
Chicage + St. Lovis * Houston * San Francisco * Los Angeles + Seattle ws ] 
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STURDY-LOW COST 
MATTHEWS PROTECTOLINK CUTOUTS 





Catalog 1640-50 Amp. 7.5/12.5 KV. Grd. Y — Catalog 1641-50 Amp. 15 KV. 








The design and ruggedness of Matthews Protectolink Cutouts and Protecto- 
links insures better performance and lower maintenance costs. 















Because of the rigid construction of the contact arms they cannot be easily 
bent out of alignment when fusing or installing the cutout and the fact that the 
lower arm is actuated by an individual spring, assures positive contact tension 
on the Matthews Protectolink. 





Note design of the contact ends of the arms, They provide easy installation 
and automatic seating of Protectolink buttons into the cup shaped contact 
recesses. No wedging of fuse link into contacts is required, thereby preventing 
damage to fine wires of fuse link cable. Matthews Protectolink Cutouts will also 
accommodate any make of open link fuse, and Matthews Protectolink Fuse Links 
fit other makes of open link cutouts. 












Write for 
Bulletin 101-A 


W. N. MATTHEWS CORPORATION 


ee Ree eg en ee ee 
ENGINEERS and MANUFACTURERS SINCE 1899. 
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Kearney Dead-End Service Clamps support multiple con- 
ductor braid sheath cable at the pole or at the house. The 


Clamp combines the principles of the snubbing capstan, Kea 
bolt type clamps, and wedge clamps into one dead-end featt 
: clamp producing maximum holding power with minimum betw 


distortion. Bails are furnished in either 
solid or flexible wire. 






Cable is securely snubbed to the wedge of the 
Clamp, insuring a positive grip and elimi. 
nating the possibility of slippage. 


Clamp may be installed at any point along 
the cable without having to thread the cable 
through the Clamp. 


Long, smooth bearing surface places even 
pressure over entire gripping surface — no 
high compression points to injure insulation, 


7 ‘ ae 
> Installing the Dead-End Service Clamp is simple and easy. The cable is formed around 
4 the lower part of the Clamp and the snubbing clamp tightened on the cable. The grooves 
ey of the upper section are then engaged in the lower part, forming a tight-gripping wedge. 
The bail is attached to the pole or wali and the Clamp is ready for use. 


ARF 


for use in making a Dead-End or Turning a Corner 





Economy Cable Clamp pro- 
vided with a Pin Clevis that 








permits attachment to bale The } 

sockets are similar fittings. less ¢ 

quick 

Clamp with eye jj ; 

clevis that permits awe 

4 attachment to ball araw! 

sockets or similar made 

fittings. Pood 

; 8s mat 
wire § 


These well constructed clamps are used for either dead-ending § malle 


: or turning corners and definitely effect economies since their J" the 
clamp-wedge design eliminates cutting and tapping of cables. #j*void: 

They hold the cable secure by means of a driven wedge which He | 

Saunas holds the cable more tightly as more pull is applied. Clamp #j°™p: 


used for dead- 
ending small 
size rural line 
conductors. 


bodies are made of heat treated aluminum — other parts are Hj °0ne 
hot dipped galvanized forged steel. a veath 


PRICES AND QUANTITY DISCOUNTSMENT 
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t Manufactured, Quality Product - 































-EARNEY CON-NEC-TITES 


The Original Solderless Connector 


Kearney Con-Nec-Tites pioneered in the field of Solderless Wire Connectors. They 
feature a full round washer and clean uniform thread which assure maximum pressure 
between conductors. A lead pilot permits fast and easy starting of the bolts. 


Clean thread throughout the length of the bolt assure proper engagement of nut, 
minimize nut friction and transmit most of the exerted torque into pressure between 
wires, giving maximum conductivity. 

There are 75 Standard Kearney Con-Nec-Tites — in sizes from 1,000,000 CM to 
the small No. 10... available for either iron, copper or aluminum conductors. 





The Kearney Lap-Tite is a sturdy, solder- 
ss connector built especially to make 
quick, safe house service or other similar 
onnections. The body is made of cold 
dawn compressed copper — screws are 
nade of Duronze. The Kearney Lap-Tite 
is made in three sizes to handle a range of 
wre sizes, from two No. 14 wires in the 
Mi nallest size Lap-Tite to two No. 4 wires 
‘#0 the largest size. Here is a connector that 
voids the tendency to bend the wire, 
\# ince its design puts both wires into pure 
\Mompression. It is a strong, compact 
onector made of materials that resist 
a cathering conditions. 


SENT ON REQUEST 
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CAPACITIES 





’ 


Capacity 165,375 ib. steam per hour, pres 
sure 900 psi and final steam temperature 
788 deg. F. Fuel: pulverized coal. 
















° 
Capacity 385,000 lb. steam per hour, pressure Capacity 500,000 lb. steam per hour s 1050 
1050 psi and final steam temperature 900 deg. F. psi and final steam anal all 900° ie . Fuel: 
Fuel: pulverized coal and blast furnace gas. pulverized coal and blast furnace gas. 
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66,000 TO 500,000 LB. STEAM PER HOUR 


| 
HE steam generators shown in the accompanying drawings | 
represent 23 of the more than 100 boilers that Foster Wheeler 


has designed and built for Russia during the past two years. | 


Their capacities range from 66,000 to 500,000 lb. steam per hour 
with pressures from 315 psi to 1050 psi and final steam tempera- 
tures from 707 deg. F. to 900 deg. F. To accommodate the variety 
of fuels available, these units are designed for stoker, pulverized 


coal and blast furnace gas firing. 


FOSTER WHEELER CORPORATION, 165 BROADWAY, NEW YORK 6, N. Y. 


+ 


ea 





Capacity 66,000 lb. steam per hour, pressure 315 psi and final steam 
temperature 707 deg. F. Fuel: coal on stokers or blast furnace gas. 


WHEELER AT) 
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EXISTING INSTALLATION 
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B 





SE SEGRE AE ANS Ae: Bi 





> 


(Unbalanced Loading) 
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MODIFIED INSTALLATION 
(Balanced Loading) 


A 
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The installation of AmerTran Phase Changing Trans- 
formers is a most economical means of balancing single 
phase lighting loads on a 220 or 440 volt, three phase 
system. It provides a 115 volt, two phase, three wire, 
lighting circuit which is capable of serving existing 
facilities in a similar fashion to that performed by a con- 
ventional single phase, three wire system. Its advan- 
tages have been thoroughly confirmed by many 
existing installations. Complete information will be fur- 
nished upon request. 


THE AMERICAN TRANSFORMER CO., 178 Emmet St., Newark 5, W. J. 
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_ Testing pre-war low-temperature 
4 cabinets at Frigidaire 





How does Frigidaire Experience assure still better 
HOME FREEZERS for Frigidaire Dealers to sell? 


OMORROW’'S HOME FREEZERS will reflect the experience of the 
Taos that make them. Experience in manufacturing. 
Experience in research. That’s why the Frigidaire Dealer looks 
forward with confidence to selling the new Frigidaire home 
treezers. For he knows that Frigidaire possesses unmatched 
experience in the low-temperature field. . . 


Experience in Manufacturing. Frigidaire pioneered in engineer- 
ing low-temperature cabinets... for nearly a quarter-century has 
been manufacturing this type of cabinet, the direct forerunner 
of the modern home freezer. During this time more than 
450,000 such cabinets have been built and sold by Frigidaire 
—more than by any other manufacturer. And this is in addi- 
tion to all of Frigidaire’s closely related experience in manu- 
facturing equipment for locker plants and general commercial 
ise—and in manufacturing household refrigerators ! 





Look to Frigidaire 
for Leadership 
through... EXPERIENCE 
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Experience in Research. Customer research to determine what 
prospective users want and expect in home freezers. 
Frozen food research to check these requirements and to de- 
velop maximum “‘usability” for home freezers. Engineering 
research to apply the scientific skills of Frigidaire and General 
Motors to designing the finest home freezers possible. 


What will the new Frigidaire Home Freezers be like ? The 
answers to that question will be decided in test rooms like 
the one pictured here. But of one thing you may be sure: 
Frigidaire experience, allied with Frigidaire facilities, will pro- 
duce the kind of home freezers the public wants and needs 
... at prices that will mean volume sales for Frigidaire Dealers ! 


BUY AND KEEP MORE WAR BONDS! 
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Radiant Boiler in an eastern central station — 
capacity 900,000 Ib. steam per hr. 








BUY WAR BONDS! 
xk 
BUY MORE THAN BEFORE 





Open-Pass Boiler in an eastern central-station— 
capacity 900,000 Ib. steam per hr. 





G@-295-T 
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Stirling Boiler in a western manufacturing plant — 
capactiy 115,000 Ib. steam per hr. 


To managements, engineers, and operating per- 
sonnel of public utilities and industrial power 
plants throughout the nation, B&W too, says 
“WELL DONE” for another year of distinguished 
war-time achievement. 

Your accomplishment in meeting the increased 
war-urgent power demands for war production 
and civilian consumers, also added another out- 
standing chapter to past performance records of 
B&W Boilers. By providing a large part of your 
1944 steam requirements, B&W installa- 
tions— Radiant, Open-Pass, High-Head, 
and Integral-Furnace—continued to 
demonstrate their high availability for 
service, reliability, and economical per- 
formance under unprecedented operat- 
ing conditions. Along with these more 
recent B&W designs, Cross-Drum and 
Stirling boilers also upheld the impres- 
sive performance for which they have 
been so well known for decades. 

This proved ability of your B&W 


1945 


Integral-Furnace Boiler in a mid-western steel plant 
—capacity 169.000 Ib. steam per hr. 


boilers to deliver large blocks of steam reliably 
and economically, even under adverse circum- 
stances, is a factor to keep in mind when boilers 
are needed for future replacements or expansion. 
it is an indication of how closely B&W designs 
are matched to the requirements of each job. It 
is a good reason why you will want to draw again 
on our long experience in designing, building, 
and applying steam-generating equipment —ex- 
perience which cannot be written into specifica- 
tions or shown on blue-prints, but which is 
inherent in every B&W Boiler. 
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MALLORY. 
Heavy-Duty 


CONTACTS 


Carry 3,000 Amperes 
at 15,000 Volts 





HOUSANDS of Mallory Contacts are giving depend- 

able performance and long life in oil and air circuit 
breakers for heavy power applications. The heavy-duty 
contacts illustrated are re quired to interrupt and. carry 
3,000 amperes at 15,000 volts, in a giant oil circuit 
breaker. To meet these requirements calls for contacts 
that are plenty rugged! 


\ “plug-and-socket” type of contact assembly is used. To 
carry the heavy current, contact surfaces of Elkonite* 
3W3, a Mallory refractory metal composition, have been 
specified on the recommendation of experienced Mallory 
contact engineers. The plug is made of copper with a 
complete cover of Elkonite on the contacting surface. 








The socket is also made of copper, with an insert of 
Elkonite at the contact point. In the actual installation, 
the socket is cut into several segments, each mounted 
on a spring. 


Mallory engineering “know-how” for solving contact 
problems covers the range from these large circuit 
breaker applications to the most minute silver or tung- 
sten contacts for small relays, electronic and auto.- 
motive controls. 


Consult Mallory while your electronic or electrical prod- 
uct designs are being blue sprinted. It pays to come to 
Mallory—C ontact Headquarters—for experienced engi- 
neering help, the widest selection of contact and contact 

bac ‘king materials, and the most complete manufacturing p 





facilities in the industry. 


Write today for your copy of the Mallory contact cata- 
log. The New Mallory Contact Data Book will be sent 
gratis to engineers when requested on company letter- 0 
head. Available to students, 
$2.50 per copy, postage paid. 


libraries and schools at 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





TYPICAL PHYSICAL PROPERTIES 
OF ELKONITE 3W3 


Conductivity, % 1.A.CS. at 6 ae wee 


Hardness, Rockwell B 
Tensile Strength, psi 
Cross Breaking Strength, psi 


Other grades of Elkonite are available with properties adapted 
to practically ai) beavy-duty contact applications. 


*Reg. US. Pat. Off. for electric contacting elements. 
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P.R. MALLORY & CO. inc. 
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put Preheat Engineering to work A 


‘ 
‘ 
) 


The first step toward putting preheat engineering to 
work for you is the gathering of data to permit a thorough 
analysis of your heat-recovery problem. Careful calcula- 
tions, such as those shown on this sheet, point the way 
unerringly to exactly the right Ljungstrom unit and 
method of application. Thus, you are certain that your 
plant is benefitting from all the economies which are 
possible with the Ljungstrom Air Preheater. 


AIR PREHEATER 


The continuous, regenerative, counterflow prin- 
ciple of the Lyungstrom Air Preheater provides 
maximum heat transfer with minimum weight and 
size. The rotating, cylindrical heat transfer surface 
“soaks up” heat in the gas chamber; then rotates 
to the chamber where it gives up this heat to 
the entering air. 












If you are planning to build a new plant, or modernize 
an old one, you can assure yourself of better heat recov- 
ery if you call in a preheat engineer while plans are 
still in the formative stage. 


THE 


AIR PREHEATER 


CORPORATION 
xecutive Offices: 60 East 42nd Street, New York 17.N.Y.°* Plant: Wellsville. N. Y. 
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POSITIVE PERMANENT SEAL 





Lapp construction of Post insulators— 
for line and station use—is proved by a 
15-year service record, during which 
Lapp Posts earned a reputation, on 


* 
Yin 
* 4. * 
= 
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ee actual record figures, for most depend- 
eee A able performance under most difficult 
‘ = % operating conditions. One reason is 
‘ found in the exclusive Lapp comstruc- 

> = tion features. Among these is a porce- S 

j | lain-and-rubber plug, inserted at the = 





lower end of the finished porcelain, 
which permanently seals the interior 
against moisture. 
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\ LAPP INSULATOR COMPANY, INC., LE ROY, N.Y. 
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kientifically constructed ovens and enameling Py - . 
(th into which are placed ““Cenlace” (Hot Dipped) Executive Offices: Pittsburgh, Pa. 


f, * . : 
“enduit for drying of final protective coating — District Sales Offices: Atlanta; 50ston; Chicago; Denver; Detroit; 
& Central Black Conduit for enamel coating and 


taking. Non-flaking and uniform coating is Houston; Los Angeles; New York; Philadelphia; Pittsburgh; 
® essential requirement for “Central” Condvit. St. Lovis; San Francisco; Tulsa; Washington. 
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“REVITALIZING 
ej Tae 


... ONE OF 22 WAYS YOUR 


WESTINGHOUSE 
DISTRIBUTOR 


CAN HELP YOU MODERNIZE 


Electrically 
Your motors and machines have taken beatings in these war years. 


Will they be able to meet the new par for electrical efficiency being 
set by the scores of newly-built war plants? 

Your Westinghouse Distributor is equipped to help you make 1 
full electrical check up of your plant, to find out... to tell you what's 
new about a lot of things electrical .. . to suggest ways to revitalize 
or replace equipment which now is obsolete or inefficient. 

“Tuffernell” Insulating Materials are just one example of the 
completeness of the help he has to offer. For instance, there's the 
new Thermoset Varnish—No. 8826-1—which offers a longer lease 

on life to many weary motors than previously was possible. It is J 
WESTINGHOUSE INSULATING MATERIALS CATALOG typical of hundreds of these “revitalizing materials” that he can supply 
or is equipped to use, to help you modernize electrically. 








To simplify the selection of the right insu- 
lating material, we now have available the 


a a Don’t gamble on electrical equipment you know is doubrful. 
new Westinghouse Insulating Materials Check ‘tali 1 ‘th the hel f 
Catalog 65-000. It contains complete . on up... a eee OF rep ace... wit tne e€ Pp Oo your 
dimensions, ratings and other helpful ap- Westinghouse Distributor! J-06368 Gi 


plication data on micas, fabrics, tapes and 
papers. Ask your Westinghouse Distributor 
for a copy today, or write Westinghouse 
Electric & Mfg. Company, P. O. Box 868, 
Pittsburgh 30, Pa. 


Westinghouse ' 


PLANTS IN 25 ces. . OFFICES EVERYWHERE 
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Because of the basic importance of adequate wiring to 
the entire electrical industry, Anaconda is presenting mes- 
sages like this in a wide list of national publications. 








eT titiy 


et 


New, efficient equipment of every kind 
promises tremendous postwar production 
advantages. Don’t let lack of electrical ca- 


pacity bar you from such opportunities. 


Make sure your wiring plans are based 
on future needs, not past experience. Re- 
member, rush teardowns for alterations 
will be costly. Wire ahead! 

Now is the time—while you're in the 
planning stage—to call in your consulting 


or plant power engineer, electrical con- 


In this working component of a high-powered in- 
duction-heating unit, brief applications of rela- 


foresighted wiring will cost a lot less than tively large amounts of power heat metals from 
within. Heat distribution is quick, uniform. 


tractor or power salesman. They'll agree 


the “wait and see”’ kind. ase 


naan 
ANACONDA WIRE & CABLE COMPANY 


GENERAL OFFICES: 25 Broadway, New York City 4 Subsidiary of Anaconda Copper Mining Company 
CHICAGO OFFIce: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 


Y : : 
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MAGNE ie re a 
CIRCUIT BREAKERS 


URVE fe 
the 
566 seconds is the maximum time which the magnetic breaker will This a es for 
allow to elapse at 25% overload, if the No. 1 time curve is chosen. ideo! Peeanstormers 
There are three standard time curves to choose from in order to match small the beeaket 
closely the characteristics of the individual application. a ae @ pr 
The breaker will hold 100% of rated load; may trip between 100% erativel’ tot, aa 
and 125% of rated load; and WILL trip at 125% and above, as shown high unas we oa 
on the curve. Breakers are available in any rating between 10 milliam- rent ae the line: 
peres and 50 amperes with time delay in single, two, and three pole nected 
as shown. 
The same breaker can also be had with instantaneous trip where 
current is applied gradually up to rated load. All instantaneous +3 
breakers are set to trip instantly. CURVE : 
Le 
Send for Catalog Showing Complete Line and Engineering Data This - 2 tor 
ideal pro t and 
HEINEMANN CIRCUIT BREAKER CO. o filament 
Subsidiary of Heinemann Electric Co. — Est. 1888 plate © 
103 PLUM STREET TRENTON, N. J. 
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BROTHERS 


INEBRASKA 








“HUGHES” 
CONSTRUCTION 


The most economical completed 
line is the result of a well braced type 
of construction, permitting longer 
spans, fewer structures, fewer insula- 
tors, less hardware, less right of way, 
etc. 

The Type A design will usually result 
in the safest, strongest and most eco- 
nomical long span, high voltage con- 
struction. The Knee Braces or inverted 
cross arm braces permit the pole tops 
to act as guided cantilevers by intro- 
ducing a point of inflection between 
the cross arm and top of the braces. 
Without Knee Braces, the poles above 
the X-Braces act as simple cantilevers. 

Guy Wires will not substitute as in- 
ternal bracing for ‘'X’’ or ''K"’ Braces. 
The tension guy only is effective and 
the load is, therefore, all on one pole. 


HUGHES Jillliis BROTHERS 


SEWARD i | JNEBRASKA 
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COMPANY 


Electric Power Department 
RIDGWAY, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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MAKERS OF: STEAM TURBINES * GENERATORS * MOTORS 
CONDENSERS + FEEDWATER HEATERS AND DEAERATORS 
STEAM JET ESECTORS + CENTRIFUGAL BLOWERS © TURBO- 
CHARGERS FOR DIESEL ENGINES + TUBE CLEANERS 
STRAINERS » DESUPERHEATERS o FILTERS 











BUTTIN (Type KP) Compact, inex- 
pensive; ideal for making connec- 
tions between service drop 


conductors and entrance leads. SERVIT (Type KSAKF) For aluminum 


SERVIT (Type KS) Forged for High 
Strength. For copper and Copper- 
weld conductors. 13 sizes take 
from No. 10 solid to 1000 Mcm. 
Also available in aluminum, 


to copper connections. Consists of 
High Strength aluminum Servit 
with bimetallic Copral washers to 
keep similar metals in contact. 


Connectors for 
Overhead Distribution 
Rural or Urban 


2 Pin ee 


Burndy makes them all... in sizes and 
types for every rural or urban overhead 
need ... for either copper or aluminum 
conductors. All provide the high strength, 
corrosion resistance, electrical efficiency, 
and the installation ease essential for effi- 
cient, low-cost overhead service. Catalog 

gives complete description. Send for your 
copy ... Burndy Engineering Co., Inc., 
107-J Bruckner Blvd, New York 54, N. Y. 





HOTTAP (Type HTE) A well bal- 
anced hot-line tap for low-cost 
work, Eye-bolt fits standard hot- 
line sticks. Available for copper 
©r aluminum conductors. Also 
heavy duty types. 





REDHEAD (Type HR) Completely in- 
sulated live-line jumper clamp for 
use in pairs with a flexible connect- 
ing cable for shunting equipment. 


In Canada: Canadian Line Materials, Limited, Toronto 13. 
Foreign: Philips Export Corporation, 100 E. 42nd Street, 
New York 17, N. Y. 


CLIP (Type BC) Bronze Clips for 
dead-ending work. Available in 9 
* sizes, for copper wire sizes No. 4 


to 750 Mcm ... and guy wire 
sizes %4" to 1”, 





UNIVERSAL CLAMP (Type UC) Ac- 
commodates a large range of ca- 
bles and wires in either groove. 
Available in 6 sizes to handle 
from No. 6 solid up to 1000 Mcm. 


TAP CONNECTOR (Type KVS) Strong. 
compact. quickly installed. Mul- 
tiple bolts for high contact pres- 
sures. Five sizes take from No, 
4/0 Str. to 1000 Mcm. 








ARMOR ROD CLAMP (Type BPG) For 
tapping from a run of ACSR pro- 
tected by armor rod. Has heavy 
spring plate to keep conductors 
under constant pressure, 






GROUNDEM (Type GH) An econom- 
ical, non-corrosive ground clamp 
for driven rod or pipe. Slipped 
over top of rod or installed from 
the side. ‘ 
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Specifications 
1, End flanges 150 lbs. standard forged 
steel ASA requirements. ASTM and 
ASME specifications. 
2. Van Stone lap, slip style, for self align- 
ment of end flange bolt holes. 










3. Face to face dimensions 6” O.A. free 
length. 






4, For vacuum service. Micron tight. 






5. For pressures ranging from 0 to 55 lbs. 
p-s.i. 

6. Total travel of bellows illustrated 1/,”, 
can be used on compression or expan- 








sion. 





7. Spring rated bellows provide uniform 





travel. 





9 
8, Long life. Cycleage in average use up- 





wards of 106. 


9, Temperature range—300°F. to 900°F. 






10. For corrosive gases or liquids. 






Available in standard pipe sizes from 2” to 
6” inclusive, they can be supplied with addi- 







tional bellows flanges for greater travel 






ranges. Face to face dimensions increase 






accordingly. When ordering specify type of 
service and whether used for vacuum or 
pressure applications. These bellows are 
designed for specific services and applica- 
tions. All prices quoted on request. 
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A NEW Expansion 


and Pressure 
Member... 









MAGNI |ASTIC 


EXPANSION JOINTS 


Here is a new, vacuum and medium pressure, expansion 
joint recently developed by Cook Electric Company, made 
of Monel metal. It responds to hand pressure flexing, yet 
is capable of meeting all of the requirements as listed in 
the specifications at the left. It is used for chemical, diesel, 
oil, special process and steam line applications. 


MagniLastic bellows, through their use of all metals and 
modern metal joining techniques, can be incorporated 
into many advanced industrial units. Let MagniLastic solve 
your unusual bellows problems. 





2700 SOUTHPORT AVENUE ¢ CHICAGO 14, ILLINOIS 
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SAFEFY SWITCH WITH “CLAMPMATIC” CONTACTS 





A Prototype, the dictionary says, “is an modern streamlined design and attractive | 
ze original model after which anything is appearance—are but a few of tomorrow’s 
copied.” safety switch features which are exclusive | 
Measured by that definition, the BullDog in the BullDog Vacu-Break Switches of | 
Vacu-Break Safety Switch, with its many today. | 
advanced features, is definitely the proto- These prototype BullDog features are 
type of tomorrow's designs. your guarantee against obsolescence, as 
The exclusive Vacu-Break principle of arc well as your assurance of =P performance 
suffocation—the Clampmatic feature which at minimum cost right now! 
assures contacts tight as a bolted connection Capacities from 30 Amp. to 1200 Amp. 
—new, simplified operating mechanism— Write for illustrated folder. ; 
BUY WAR BONDS SALVAGE PAPER 
Ee ee errr ee ee ee 
ELECTRIC PRODUCTS COMPANY Also Manufacturers of } 


BOX 177, R. PK. ANNEX, DETROIT 32 
MICHIGAN. In Canada: BullDog Elec 


SaffoFuse Panelboards—Switchboards— | 
Circuit Master Breakers — BUStributior 


tric Products, Ltd., Toronto. Field Engi- DUCT, for ‘plug-in’ power — Universo i 








' neering Offices in All Principal Cities. Trol-E-Duct, for flexible lighting—lIndus 
trial Trol-E-Duct, for movable ‘“‘loads i 
j 
UNE LLP PID ig Wht OL! ALLO AION RG ite ALY LOUDEST LEO EDO TAS MELLL OOOO A TOL OEIC 
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BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


































PRODUCTS 
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Pew electrical insulations can double in brass as heat 
insulations. Yet so effectively heat resistant is BH Extra 
Flexible Fiberglas Sleeving that actual service records 
show it refuses to burn even in direct contact with heat 
units. The reason—both yarns and impregnation are 
non-inflammable! 

A special gum base and dye applied by an exclusive BH 
process is responsible for many more features. It perma- 
nently prevents fraying, stiffening and abrasive wear. 
The sleeving is unusually flexible and takes the roughest 
handling without fraying. It does not harden and crack 
with age—lasts indefinitely without deterioration. It is 
also non-crystallizing at low temperatures. 

Fiberglas is non-absorbent and unaffected by moisture, 
oil or grease—dqualities ideally suited to appliance manu- 
facture for instance. And it has high dielectric and tensile 
strength. 

“Punishment” tests prove that BH Extra Flexible 
Fiberglas Sleeving is the most logical insulation for a host 
of tough jobs. Why not see for yourself? It’s available in 
all standard colors and all sizes from No. 20 to 5%”, in- 
clusive. Write for samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
UNAFFECTED BY HEAT UP TO 1200°F! 


This is a high quality sleeving that will not fray when cut 
and withstands heat up to 1200°F. Yet no saturant is used 
in the exclusive BH process! Flexible as string, too. Made 
in natural color only—all standard sizes. Try it! 


Dept. W Conshohocken, Penna. 
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Why is Red Lead so widely accepted 
throughout industry as The metal pro- 
tective paint? 

Why are paints containing Red 
Lead so generally specified for safe- 
guarding metal surfaces from the costly 
ravages of rust? 

The reasons are many. but none are 
more noteworthy than Red Lead’s ability 
to counteract acid conditions and to 
halt electrochemical action—both prime 
causes of rusting—as explained at right. 

Still another important advantage of 
Red Lead is that it partially combines 
with the usual vehicles to form com- 
pounds generally known as “lead soaps.” 
Due to their composition and the in- 
dividual way in which these compounds 
form, the film obtained is highly water- 
resistant. In addition, lead soaps con- 
tribute to the formation of tough, elas- 
tic films that “stick on the job.” 

Remember, too, that Red Lead is com- 
patible with practically all vehicles com- 
monly used in metal protective paints, 
including phenolic and alkyd resin types. 


Specify Red lead for ALL Metal Paints 


The value of Red Lead as a rust preven- 
tive is most fully realized in a metal 
paint where it is the only pigment used. 
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Another 


However its rust-resistant properties are so 
pronounced that it also improves any mul- 
tiple pigment paint. No matter what price 
you pay, you'll get a better metal paint if 
it contains Red Lead. 
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Write for New Booklet 


“Red Lead in Corrosion Resistant Paints” 
is an up-to-date, authoritative guide for 
those responsible for specifying and for- 
mulating paint for structural iron ani! 
steel. It describes in detail the scientific 
reasons why Red Lead gives superior 
metal protection. It also includes typica) 
specification formulas. If you haven't re- 
ceived your copy, address nearest branch 
listed below. 


* * * 


The benefit of our extensive experience 
with metal paints for both underwater 
and atmospheric use is available through 
our technical staff. 


NATIONAL LEAD COMPANY: New York 
6, Buffalo 3, Chicago 19, Cincinnati 3, Cleve 
land 13, St. Louis 1, San Francisco 10, B 
ton 6 (National-Boston Lead Co.); Pitt 
burgh 20 (National Lead & Oil Co. of 
Penna.); Philadelphia 7 (John T. Lewis & 
Eros. Co.) 


DUTCH BO 
RED LEAD 


host 
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Save 3/4 or More Installation Time 


with SHELDON NOBOLT 


CONNECTORS /or 
Tubular Buses 


You get permanent, vi- 
bration-proof electrical 
connections on tubular 
buses with SHELDON 
NOBOLT CONNECTORS 
...at only 14 or less the installation time and cost of other types! 
Using a new, patented principle, high internal expanding 
pressure is exerted by wedges sliding in grooves and forcing 
the serrated halves of the connector against the inside of the 
tubular bus. Wedges and grooves are machined at a carefully 
calculated angle to give maximum locking pressure. 


SHELDON NOBOLT CONNECTORS come in all sizes 
from 14 to 5 S.P.S. in Couplers, Elbows, Terminal Lugs, 
Reducers, Tees, Clamp Type Tees, Stud Connectors and Ex- 
pansion Couplers. Write today for catalog and data book. 
Sheldon Service Co., 652 Hudson St., New York 14, N. Y. 


*WITHSTANDS 6000 LB. PULL! 





Tubular bus with Nobolt Connector is anchored at (A) and connected to 
tension gauge at (B). Pull is exerted by motor (C) and measured by ten- 
sion gauge (D). Against 6000 pound pull, Nobolt Connectors don't pull out 
or vibrate loose. 














Slide connector into end 
of one tubular bus 










Slide Joining 
Tubular bus over 
other end of connector 





Force wedges apart by hammering steel 
tapered key (furnished free) and a perfect 
electrical and mechanical connection 
is made 





Completed connection. Note neat and 
smooth appearance making for 
easy insulation 
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On RURAL LINES...use 
Wasner Self-Protected Transformer: 


The use of Wagner type HEBF-P Self-Protected contribute to the excellent reputation of Wagner 


Rural-Line Transformers assures important sav- Protected type transformers—too many to list 
ings in operation and maintenance because of in the space limitations of this advertising mes- 
their improved design, high-quality construc- sage. The features listed below are but a few of 


the many reasons why the type HEBF-P has 
earned a nationwide reputation for depend- 
ability, economy, and long life. 


tion, ease of installation, and high 









efficiency. 


Many design and construction features 












DE-ION GAP protects transformer against 
surges. The ability to discharge extremely 
high surge-currents is its outstanding charac- 
teristic. 


PROTECTIVE LINK placed in series with the high- 
voltage side, protects the Reeder against line lockout caused 
by a short circuit which might occur in the transformer 
windings. The fuse is coordinated with the low -voltage 
elovalt- breaker. 


——— 




















GROUND-STRAP grounds 
neutral low-voltage bushing 
a externally to the tank. Tank 


: Se is provided with solderless 
_ (mit ground-connector. 







| ISOLATING GAP isolates De-Ion Gap from 
i the ground series-resistor to prevent line from 
i 
| 
j 











being grounded should any leakage develop 
in the De-Ion Gap. 


CIRCUIT-BREAKER protests 
transformer from secondary short- 
circuits and over-loads. It consists 
of a switch thermally-operated 

immediately in case of short circuit 
on the consumer circuit, and after 
a predetermined time interval for 
over-loads. Compensation for am- 
bient temperature is automatic. 





















SERIES-RESISTOR is fur- 
nished in order to limit the 
power-current (follow- 
current) which may flow 
| after a surge has occurred. 

Double-mounting of the 
series-resistor assures correct 
location and spacing of the 
| 








isolating gap. BREAKER RESET HANDLE is 
easily accessible. A warning signa!- 
light, furnished on 5-kva sizes and 
above, serves as an automatic load 
check to give warning when tem- 
perature of windings reaches a 
dangerous level. It is built into the 
reset handle. 











Direct pole mounting brack- 
ets have standardized spac- 
ing for easy interchangeabili- 
ty. One or two mounting 


CORE AND COILS, as well as 
the TANK, embody the latest re- 
finements in design and construc- 
tion, and meet all recognized 
standards for distribution trans- 
formers. 






positions are available. 












THESE 29 SALES AND SERVICE BRANCHES ARE READY TO SERVE YOU 


For complete information on Wagner Self-Protected Rural-Line Transformers (or 
other types of Wagner transformers such as distribution, power, air-cooled, sub- 
Station, etc.) write to the address below or to the nearest of these 
29 branches manned by trained field engineers who are ready to 
help you solve your transformer problems: 


ATLANTA 3 « BALTIMORE 18 « BOSTON 15 » BUFFALO 8 « CHICAGO 16 « CINCINNATI 10 
CLEVELAND 15 * DALLAS 1 » DENVER 2 « DETROIT 2 » HOUSTON 2 « INDIANAPOLIS 4 
KANSAS CITY 8 » LOS ANGELES 15 » MEMPHIS 3 » MILWAUKEE 2 * MINNEAPOLIS 4 
NEW YORK 7 » OMAHA 2 « PHILADELPHIA 8 « PITTSBURGH 13 » PORTLAND 9 « ST.LOUIS 3 
SALT LAKE CITY 1*SAN FRANCISCO 3» SEATTLE 4° SYRACUSE 2TULSA 3° WASHINGTON 5 


TRANSFORMERS 


ore but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 

Sy 
ade WasgnerElectric Corporation 
ase eas: ae ESTABLISHED 1891 


ELECTRIC MOTORS 6456 ter | Avenue, St. Louis 14, Mo., U. S.A. 
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Because there are no dissimilar metals in*contact, the 
possibility of corrosion is eliminated and high resist- 
ance connections cannot occur when ‘you use 
Copperweld non-rusting Ground Rods and Clamps. 
And with them you provide an all-copper circuit 


from the top of the pole to the bottom of the ground . 
rod. 


They have other advantages, too. The stiff steel 
core makes the rod easy to drive. The rugged one- 
piece clamp body provides a simple, dependable 
connection. Copperweld’s unique method of 
manufacture insures safe, trouble-free ground 


connections during a lifetime of service 


MADE BY 


COPPERWELD STEEL COMPANY 
GLASSPORT, PA. 


sqigeece le MAMIE T 1G : 
Op ALIAS LA. GROW! D:RODS CLAMPS” 






HUBBARD AND (COMPANY PITTSBURGH, PA. 
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"868 EX has a high content of mineral filler. 


After two years in test +868 ...after being subjected to 180° F. for 8 
EX was made available to hours showed very good resistance to cold 


meet the most damaging con- flow. 


ditions known for potting com- . .. submitted to temperatures of minus 40-50° 
pounds. Its qualities soon be- F. for several hours, did not fracture readily 
or show excessive brittleness. At 0° F. to 20° F. 


Sed i aise adder amen! 868 EX showed remarkable flexibility. 


+868 EX is doing ‘Yeoman 


se : ’ . .. has good adhesion, toughness, resistance 
Service’ protecting war equip- 


to fracture, waterproof and dielectric qualities. 
ment by resistance to cracking 


from low temperatures and PHYSICAL CHARACTERISTICS 


flow from elevated tempera- Softening Point (ring and ball) 245° F. 
Specific Gravity (60° F.) 2.02-2.03 


tures while retaining the nec- 
cose | 32/200/60 26 


essary electrical and water- ak Genke 77/100/5 40 


proof characteristics. Compound 115/50/5 55 
Flash Point ' 475° F. 
868 EX is especially suited for ies obit onteicinrsey 565° F. 


Suggested Pouring 


sealing transformers, light- laneeinn 400° F.-425° F. 


ning arrestors, communication 
equipment and other products 
which require potting for pos- 
itive protection against mois- 
ture despite extreme tempero- 


tures, plus or minus. E 
P i Upon written request a One Gal- 


lon Sample of #868 EX will be 
sent, gladly, for laboratory tests 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N.Y. Syme 


> 


ee Me ee ee A PARTIAL LIST OF M-R PRODUCTS aie a ; 

insulating Popers and Twines ie Me a ee Cotton Tapes, Mla ii bITa 

Cable Filling ond Pothead Compounds Asbestos Sleeving and Tape impregnated rail Ber] 

ee Varnished Cambric Cloth and Tape ee iL ed 
Mice Plete, Tape, Paper, Cloth and Tubing Extruded Plastic Tubing 
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CHEMICAL REACTION — between copper 
conductor and impregnating oil in 
paper-insulated cables—can spell losses 
in power and profit to utilities. But 
with Keller-Dorian Metallized Paper 
Tape wrapped over each conductor, an 
effective barrier is set up between con- 
ductor and insulation. Besides... 

A smooth base is provided for wind- 
ing insulating tape .. . uniformity of 
electrical stress is obtained. 

Corona — with its accompanying 
power leaks — is eliminated. That’s be- 
cause Keller-Dorian Metallized Paper 
Tape, wrapped over the insulation, acts 
as an electrostatic shield between in- 


= 


sulation and outer sheath. 

Excessive ionization is absent—which 
means lessened cable deterioration. 

Thermal aging of the impregnated 
paper is retarded. 

Lower power factor . . . higher 
dielectric strength . . . greater break- 
down values .. . increased safety 
factor — these, too, you get. 

To translate these performance 
advantages into added profit dollars, 
specify electrical wires and cables pro- 
tected with Keller-Dorian Metallized 
Paper Tape ... the security spiral. 
Keller-Dorian Corporation, Empire 
State Building, New York 1, N. Y. 


Keller-Dorian Metallized Paper 
Tape is used in Wires and Cables 
Made by these outstanding 
manufacturers: 


American Steel & Wire Co. 
General Cable Corp. 
General Electric Co. 
Okonite-Callender Cable Co. 
Simplex Wire & Cable Co. 
U. S. Rubber Co. 


4 da 


CORPORATION 


EMPIRE STATE BUILDING, NEW YORK 1, N.Y. 


\ETALLIZED PAPER TAPES FOR ELECTRICAL 


ELECTRICAL 


WIRES AND CABLES 
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Each day new applications of automatic control are solving new 
problems. These ingenious instruments reduce time, save man 
power, eliminate errors... make possible and practical many of 
our continuous processes. 

The increasing use of pneumatic control is recognition. of its 
many advantages . . . reliability, simplicity, safety and ease of main- 
tenance. In many processes it offers the only practical solution of 
the control problem. 

Such service demands the best of air compressors. When oil- 
free air is a “must” Ingersoll-Rand Type N-L (non-lubricated) com- 
pressors should be installed. In these compressors the cylinders are 
designed to operate without oil, glycerine, water or other form of 
lubricant . . . because they have special pistons fitted with graphitic 
carbon wearing rings and piston rings. Sizes from 5 to 300 hp ..- 
pressures up to 125 psi. 


FOR COMPRESSORS FOR ANY SERVICE 
CONSULT INGERSOLL-RAND 


Ingersoll- Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
1-586 


COMPRESSORS + TURBO-BLOWERS + ROCK DRILLS + AIR TOOLS 
Oil AND GAS ENGINES + CONDENSERS + CENTRIFUGAL PUMPS 
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CROUSE-HINDS 


i" 
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Distribution centers made of Crouse-Hinds explosion-proof CONDULETS provide 
safety; and convenient distribution to branch electrical circuits for light and power. 
They are for use in locations that are hazardous because of the probability of the pres- 
ence of flammable gases or vapors. 


The distribution center shown above was engineered and constructed by Crouse- 
Hinds Company. It was built in sections for convenience in handling and ease of 
installation. Additional sections can be added as needed. There are six Crouse-Hinds 
explosion-proof Type EDP panelboards with eighty branch lighting Circuits and pro- 
vision for adding sixteen more circuits. Each panelboard is protected by a separate 
circuit breaker and there is a main circuit breaker for the feeder —— all housed in ex- A 
plosion-proof type EPC CONDULETS. eee 
Crouse-Hinds Company's experienced engineering staff and complete manufacturing poet Tet TTS) 
facilities are available for design and fabrication of lighting and power distribution 
centers, to meet field specifications. Equipment designed for all classes of hazardous 
locations, corrosive atmospheres, and exposure to the weather can be furnished. 


CROUSE-HINDS COMPANY 
SYRACUSE 1, N. Y., U.S.A. 


n Boston Chicago Cincinnati Cleveland-Dallas Denver Detroit Houston -Indianapolis Kansas 
elphia Pittsburgh San Francisco Seattle St. Louis -Washington Resident Product Engineers 
CROUSE.HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORON 


" FLOODLIGHTS 
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not yesterday’s 


Even when kerosene lamps were employed widely, they were not con- 
sidered efficient. They were used simply because there was nothing better 

On the same basis, many of the older types of circuit protection were 
considered adequate. But today, they are as out of place on circuits (in the 
115, 220, 440 and 550-volt classes used in every plant) protecting valuable 
machines and important processes, as kerosene lamps would be where 
modern lighting now aids accurate seeing. 

Modern circuit breaker protection is available today in every form 
required to protect essential industrial power, light and appliance circuits. 
Because the “De-ion” (fuseless) Circuit Breaker assures the best protection 
and the lowest lifetime cost of any protective device, progressive operating 
men and forward-looking business leaders are asking this question: 

“Is it good business to continue to use ‘kerosene-age’ protective devices 
for ‘air-age’ plant equfpment and circuits?” 


The facts on the opposite page may help answer that question. —3.6050¢ 





PLANTS IN 25 CITIES . . OFFICES EVERYWHERE 
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here’s why... 


More positive protection for circuits and 
machines. “De-ion” Breakers give accurately 
calibrated, automatic protection against severe 
verloads and short circuits ...the same pro- 
ection that safeguards vital equipment on our 
modern battleships. 


/~. Keeps machines on the job. No unneces- 
)) sdry time out—‘De-ion” Breakers do not in- 
} _Aerrupt production on harmless momentary 
f <——verloads. When breaker does operate, service 
|____can be restored’simply by closing the breaker. 
Nothing to replace or repair—no idle time lost 

waiting for special maintenance attention. 


{ 


"DE-ION" //use/css| CIRCUIT BREAKERS 
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y “Greater safety. Completely molded insulat- 
" d enclosures are positively sealed to protect 

yorkers and maintain calibration. Circuit 
reakers cannot be blocked with coins, nails, 
“__—“or other foreign articles. 


QO) 
(2 


~ 


/, Lower costs—‘“De-ion” (fuseless) Circuit 
/L Breakers have a lower lifetime cost. Nothing 
is destroyed or requires replacement when 
— aker operates. 

._—/ Ask your Westinghouse representative for 
facts and figures. Westinghouse Electric & Mfg. 
Co., P. O. Box 868, Pittsburgh 30, Pa. 
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THE GOULD PLANTE 
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One of a series of informative articles 
for users of industrial battcries 


In the Gould Plante construction 
you get a number of special features 
that have made this battery first choice 
for all stationary applications. 

First of these is Gould’s exclusive 
positive plate design. Made of one. 
piece pure lead, this plate is accura‘: ‘ly 
ribbed toa predetermined Cross 
section depending upon the plate : ie. 
Then it is electro-chemically treated 





to coat both surfaces with a dense ils 

of pure crystalline active material, 

£. This ribbing and forming create an 
a unusually large active surface that re. 
i mains constant over the life of the 

os battery. Thus Gould Plante provides 
> % users with a battery capable of pro- 


ot ducing high discharge rates. 


eS | i } To match positive plate perform. 
4 s : 
< ance Gould has designed an antimo- 


nial-lead negative plate with an 


ed Battery ailments, like those of the human system, interlocking bar design. As a further 
: . 4 rt. protection, the two outer negatives 
‘, must be diagnosed y an expe have alternate narrow horizontal open- 


ings and broad solid sections on their 
| external surfaces. This “‘barricaded” 
design of the outside negatives pre- 
| vents over-expansion and loss of useful 


Proper diagnosis of your battery require- 
ments is the first step in obtaining efficient, 


& economical battery service. Gould field | negative active material. 
a engineers are technical experts. They can The far sides of each plate carry a 
: give you authoritative decisions on what | hook that rests in a hard rubber chan- 
! nel, supported by plates of opposite 
: type and size of battery is best for your | polarity. This famous Gould “Dual 


| | Suspension” prevents misalignmen it OF 
breakage of cell parts. 

Assembled with separators of the 
highest quality Port Orford cedar, 
|each element has horizontal lead pro 
| jections cast as an integral part of the 

| terminal posts. These rest on the top 
'edges of the jar and, together with 
Dual Suspension, make unnecessary 
|any bridge or tie-rod support. 


particular job. 


Behind these men is the Gould organization 
with half a century of battery research and 
experience. Originator of such outstanding 
batteries as the Gould Kathanode and the 
Gould Plante, the engineering department 
can be depended on to translate the field 


engineer's findings into the proper Elements are centere d and c ish- 


a . Write Dept. 124 for Catalog lioned within the machine blo 
installation. 1000 on Gould Secled-in- lannealed glass jars by soft rubber 
i as : Glass Batteries for Stationary bumpers inserted in cylindrical open- 
‘ Here is a specialized service at your com- Applications. ings in the outside negative plates 





mand. We invite you to use it. | Covers are of hard rubber, with high 
mechanical strength. A new spool- 
ype, soft rubber bushing assure 

abs olutely leak-proof seal around the 


| terminal post projections. 


a+ 





This completeness of design, devel- 
oped over half a century of battery 
research and experience, has resulted 
in a better product, better for the user 
from all standpoints. 








THE BATTERY PICKED BY ENGINEERS 








aod Excellence in storage battery production at Depew plant 
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THE WAR DEPARTMENT OF 
THE UNITED STATES OF AMERICA 


COGNI CE 
ISTINGUISHED SERVI 
THIS AWARD FOR D “a 
er ay seacy AND EFFICIENCY IN THE PERFORMAN 
sade OF THE WAR WORK BY WHICH 


Driver-Rarvic Company os 
AIDED MATERIALLY IN OBTAINING VICTORY FOR THE AR} 


OF citations and 
t-Harris for contributions 


Stars Gwarded fo 
to the war effort 


‘in the highly specialized field of alloys, began 


/ TH 


; "EB" was 
AND THE IMPERIAL 
MAN GOVERNMENT AN mache 
a oo he a Renter ree COVERNMENT 
AN f ans 


years ago 
DN owes 2 


“loyalty, energy and 
a tone efficiency.” 


irical and heat-resistant alloys 
10 receive the Army-Navy “E" Award for 
the 4th time. There is no greater reward 


Steadfast devotion of 
employees to their 


Driver-Harris 


country in time of war. 


Driver-Harris 
COMPAN Y 


HARRISON, N. J. 


Branches: Chicago 


¢ Detroit . Cleveland 
0S Angeles , 


Sen Francisco * Seattle 
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ANELYTE is more than a trade-name for a 

wide range of structural laminated resinous 
plastics. The mass-production of sheets, rods, 
tubes, molded forms and fabricated parts — 
research and engineering accomplishments... 
plus accumulated application knowledge—adds 
further significance to the name. The sum-total 
is expressed in PANELYTE Service .. . from 
coast-to-coast! 

Come to PANELYTE for reliable, up-to-the- 
minute information on the use of thermosetting 
plastics. Ask us if and how laminated plastics 


1S d Service... 


As Well As A Complete Line Of Thermosetting Plastics! | 






and insulating parts for you — in less time — 
and at lower cost. PANELYTE engineers, famil- 
iar with properties, advantages and limitations, 
can recommend the specific grade best suited 
to a given application. Their design advice can 
prevent costly errors. Efficient, straight-line pro- 
duction assures adherence to specifications and 
prompt deliveries. 

Avail yourself of PANELYTE Service by giv- 
ing us detailed information on the design and 
use of the part in question. 






Wrne for factual Data Book! 








Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallos, 
Denver, Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New Orleans, 
V, Phoenix, St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 
7> 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
IN PAPER, FABRIC, FIBRE GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Yhore Wok in Gas Wanpower E | 





The FWD Model SU Truck commands the 
attention of all who know quality. Superior 
power, ruggedness, speed and ability to 
perform without waste, are recognized FWD 
truck values that help overcome today’s 
handicaps of manpower shortage. 


FWDs are multiplying available manpower 
by increasing the range and capacity of 
trained crews. FWDs go anywhere... get 
crews and equipment to any operation, off 
the highway or on it, in any weather, over 
even the tougest terrain, all year ‘round, on 
trouble-shooting emergencies or routine jobs. 
Figure less depreciation, more years, more 


yea 


we 





WA 








Embodied in this FWD Model SU is the ac- 
cumulated experience of 35 years of four-wheel- 
drive leadership . . . a truck that has won ex- 
traordinary recognition and endorsement of 
motor truck users, in less than four years, to 
the extent of $75,000,000.00 in purchases. 


jobs done faster with FWDs... less upkeep 
and operating costs .. . less tire-wear.. . 
more work per gallon of gas, with balanced 
power delivered to all four wheels! 


FOR ESSENTIAL INDUSTRIES, a limited 
number of FWDs will be available this year. 


Phone, wire or write us, or see the nearest 
authorized FWD dealer. 


THE FOUR WHEEL DRIVE AUTO CO. 


Clintonville, Wisconsin 
Canadian Factory: KITCHENER, ONTARIO 


Line construction and maintenance One of a fleet of FWD line trucks owned by 
unit owned by Pennsylvania Rail- New Jersey Bell Telephone Company — a 


road Co., equipped with earth-bor- unit thet is without equal as efficient line 


Ine. 
ME “Omen, excxysive. BuvERS 


OF Foun. wycet-gnive. TRUCKS 


construction and maintenance equipment. 
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EN © PORTABLE MOUs@ 
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; 
| NEW THE 1 KW MEGATHERM* 
: a ae a 
Here is the Megatherm you have been waiting casters with a special lock down feature. 
‘ for...a compact dielectric heating unit de- The Megatherm MD-1A is versatile .. . han- 
signed for maximum performance. dles a wide range of materials and work sizes 
Ideal for production line use in plastics ... heats plastics, rubber, rubber substitutes, 
processing... quick, uniform heating of plastic wood, glue and other dielectrics . .. defrosts 
preforms permits free flow conditions in the frozen foods, and shows great possibilities in 
mold... allows lowered closing pressures. the sterilization of pharmaceutical and sim- 


Fitting easily between molding presses, ilar products. 








the new Megatherm is only 20 inches Write now on your company letterhead 


wide ... mounted on smooth-running for data on the NEW 1 KW MEGATHERM. 





Newcrk 1, N. J. 






* Reg. U.S. Pat. Office 
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POLYTHENE, a versatile new plastic, possesses out- 
standing electrical properties. Its unique combination 
of good electrical and mechanical properties, in con- 
junction with unusual chemical resistance and ease 
of working, has accounted for its immediate accep- 
tance in the field of electrical insulation, particularly 
for high-frequency systems. Its dielectric constant 
(at 60 cycles, 2.2-2.3) and power factor (at 10® cycles, 
<0.0005) remain constant over a wide range of fre- 
quencies, and the dielectric constant changes very 
little over the temperature range from -50°F to 
220°F. 

Because of polythene’s extremely low moisture- 
absorption (less than 0.005%), its electrical proper- 
ties are practically unaffected by changes in humidity. 
It is not affected by long immersion in brine. Standard 
electrical-grade polythene to which an inhibitor has 
been added shows only slight change in tensile 
strength or elongation after exposure outdoors for 


CONSIDER... 


six months. Because polythene resists battery acids, 
and has good impact strength, application in this 
field will show many advantages. 

Polythene was originated by Imperial Chemical 
Industries, Ltd., in Great Britain, and has been de- 
veloped and improved by Du Pont. 


AVAILABILITY. Du Pont is now producing poly- 
thene for important war purposes. However, quanti- 
ties up to twenty-five pounds can be secured for ex- 
perimental purposes according to WPB Order M- 
300, Schedule 60. Write for properties chart and 
other data to E. I. du Pont de Nemours & Co.(Inc.), 
Plastics Dept., Arlington, N. J. 


BETTER THINGS FOR BETTER LIVING 
-++ THROUGH CHEMISTRY 


For Plastics—consult DU PONT 
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Age 


FOR EXCELLENT PROPERTIES 
TAN ELECTRICAL APPLICATIONS 


A NEW PLASTIC MADE BY DU PONT 








spits semi 


Yes! There's a special 
llicopress Splicing Sleeve 


' ee MRO CCM Ce me aCe 


* <i ma? seiiaal 


ts A aOR I 


Nicopress Sleeve before 
compressing with the 
Nicopress Tool. 











® Whether the joint is to 
be made in the air or on 
the ground, the job can be 
done faster and easier 
with Nicopress galva- 


a ta 
nized steel splicing sleeves. 


@ The completed splice 
is stronger than the 
rated breaking strength. 
of the wire itself. 


~ 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE e CLEVELAND 3, OHIO 


Canadion Mfr.—N. SLATER CO, LTD., HAMILTON, ONT, CANADA 


Export Distributor —INTERNATIONAL STANDARD ELECTRIC CORP., NEW e 
a 
ee 
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Kill tough fires before they grow— 
with Kidde equipment! 


Kidde Kills 
Tough 
Fires 


GENERATORS 
MOTORS 
CONDENSERS 
CONVERTERS 
TRANSFORMERS 
SWITCHGEAR 


LIGHTNING 
ARRESTERS 


RECTIFIERS 
REGULATORS 


FLAMMABLE 
LIQUID STORAGE 


FILTER 
RECIRCULATION 


~ee 





e When fires break out in electrical 
equipment, the Kidde portable extin- 
guisher or hose reel system acts fast to 
knock them down—and out! 

Ordinary water-type extinguishers 
can’t control these tough fires. But the 
Kidde portable shoots out a cloud of car- 
bon dioxide gas that quickly penetrates 
through openings in housings, or mazes 
of wiring . . . to smother the flames. 

The gas is non-conducting—no danger 
of shock to the operator. Safe for equip- 
ment, too—no water-soaking of appara- 


The word “Kidde” and the Kidde seal are trade-marks of Walter Kidde & Company, Inc. 


tus or rotting of insulation. And no after- 
fire mess to be cleaned up. 

Kidde equipment is equally fast, 
equally effective in extinguishing flam- 
mable liquid fires—leaves the liquids 
uncontaminated and undiluted. 

Check the accompanying list of fire 
hazard areas in the public utility field. 
If any of them need protection in your 
power plant, call in a Kidde representa- 
tive—you'll find him wise 
when it comes to fire pro- 
tection. Drop us a line. 





Walter Kidde & Company, Inc. « 


140 Cedar Street, New York 6, 
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DOW CORNING, first in silicones, 


is fully equipped with new plant and facilities for | 
the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 


yo, en 
tad 


Sy Water-white, odorless, inert 
ee FLUIDS Silicone Liquids . . . notable 
3 ' for their low rate of viscosity 
' change over a wide tempera- 


fi ¥ sl ture range, low vapor pressure, water repellency, 
re ‘ | and good dielectric properties. 
| Ignition Sealing Compound .. . an 


4 easily applied silicone waterproofing 

compound having excellent dielectric 
ere 4g properties, corona resistance, and the 
ee consistency of petroleum jelly. It neither hardens 
F ~ nor melts at temperatures ranging from — 40° F. 
to 400° F. 


niall: AWE Ny OT 
Sie resis 


Special Low Temperature Compound 

. an oxidation resistant lubricant 
and sealing compound developed for 
use at temperatures as low as — 70° F. 


ta 
~~ slate 


A lubricating Silicone Grease for 
- 31 special applications in the tempera- 
ture range of —70° F. to 190° F. 


A lubricating Silicone Grease for 

4] special applications where operat- 
ing temperatures range from 0° F. 
to 400° F. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
ADDRESS ALL INQUIRIES TO BOX 592 


68 


2, selected distributors, the following silicone products: 


vex 


Insulating V Varnish . . . recom- 

993 mended because of its extreme 

heat stability for impregnat. 

} ing, coating and bonding, and 
waterproofing i inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 


STOPCOCK GREASE 


A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 


PLUG COCK GREASE 


A Silicone Grease that affords easy 

operation of lubricated plug valves 
over wide temperature ranges in most diffi- 
cult services. 


ce orning 


FIRST IN SILICONES 


% Cg RRS aT, Ca e : an al 


April 14, 1945 @ ELECTRICAL WORLD ELE: 








IN YOUR POSTWAR PLANNING 
consideh G& W BOXES 


eee 


TYPE GF. 


WATERTIGHTNESS INSURED 
FACTORY TESTS—Boxes are filled 
with 5 to 15 lb. air pressure and sub- 
merged in q tank of water to make 
sure of NON-POROUS CASTINGS, 
sound welds and tight joints. 





FIELD TESTS—After installation and 
after each time a box has been 
opened — make an air pressure test 
to insure that GASKETED JOINTS are 
tight. Use a tire pump and hold 5 lb. 
pressure for 15 minutes. 
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Typical Installations 


Underground cable boxes are an important item in 
an electrical distribution system. They establish the 
desirable control over the duration and the extent 
of service interruptions. The ideal system is one 
which provides maximum service continuity of 
service at minimum overall cost. The increased use 
of electric light and power makes it extremely diffi- 
cult to arrange for even brief outages for necessary 
system changes and additions. Sectionalizing boxes 
permit circuit detours without dropping important 
loads. Fuse boxes minimize the extent of cable 
trouble. Distribution boxes provide for proper sys- 
tem maintenance with the least service interruptions. 


Gé&W is always ready and willing to cooperate 
with you in designing and furnishing either cast or 
welded watertight boxes to meet your particular 
requirements. 


Send for Bulletin No. 403 


Gé&W ELECTRIC SPECIALTY CO. 
Dependable Cable Accessories 


97780 DANTE AVE., CHICAGO 19, ILL. 


Also made in Canada by Powerlite Devices, Ltd., Toronto 








itch 


installing a 180 kva bank 
of individual outdoor 
capacitors on the pole. 


Easy to install and easy to re-locate when loads change, C-D 
Lapacitors enable you to gain capacity anywhere on your system 
quickly and inexpensively without adding new feeders or sub- 
station equipment. 

Electric service companies everywhere are installing C-D Capaci- 
tors as a low-cost means of gaining needed capacity. A typical 
application is this substation installation of ISKVA, 2400 volt 
individual C-D Capacitor units. 

Look into the advantages of C-D Capacitors for your system. 
Your local C-D field engineers will be glad to give you full 
information. Write today to Cornel]-Dubilier Electric Corpora- 
tion, South Plainfield, New Jersey. 


7 


3 typical Cornell-Dubilier \ 
extra quality features \ 
1. Stacking of sections is uniform. 


2 “Sturdy steel tension bands equalize 


~ pre e throughout capacitor. 
3, Compact sigid end plates assure 


— pressdse on stacked sections. 
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ENCLOSED IN GLASS 
SO YOU CAN SEE THE SWITCH POSITION! 


) 


“YOU SEE WHEN IT’S OPEN” 





SAFETY SWITCH © 


| 
| 


“YOU SEE WHEN IT’S CLOSED” 


ELPECO'S ROTA SAFETY SWITCH ] 


With the ever increasing tendency for higher voltages in 
indoor installations, ELPECO has developed the Rota Safety 
Switch to meet the conditions encountered in Utility Com- 
panies and other industries. 


Elpeco’s Safety Switch has a front and back panel of glass, 
which offers many essential advantages. It provides a visual 
indication of switch position . . . prevents the operator from 
coming in contact with live parts ...allows safe distance 
from the live parts to the ground. 


In the design and development of this switch, every consid- 
eration was given to the class of service to which it would 
be applied, and it is particularly well adapted for inspection 
and repairs. It is furnished with single or double 
terminator for cable-type connections. 


i We nutte ingutries for installations requiring this type of 
satchgear. Write ua today. 


FOR 29 YEARS MANUFACTURERS OF SWITCHGEAR AND DEVICES 


: “ee pe 
remo fac, ted i < 
Bein 
d = t Nelo ed, thes 
IN eith tts ties 
POSitj, " or Closeg 


ELECTRIC POWER EQUIPMENT CORPORATION 
412 NORTH 18TH STREET, PHILADELPHIA 30, PA. 
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Electronic bombardment 
of high voltage cable oil 
under vacuum at 10,000 
volts, a test as unique as 
Teer ost a ett oe 
one indication of the 


Tate htm ti tiete letee ts a 





here undertaken. 
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Looking far beyond today’s needs, General Cable 
Research is prepared for the days when there will be 
commercial application of voltages beyond those of 
yesterday and today. Research endeavor is exploring 
in many directions, examining many products, evalu- 
ating the stability of many materials under the sever- 
est conceivable conditions. When the demand can be 
met, General Cable high voltage wires and cables will 


be available. 


CORPORATION 








Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 



















THEY’RE MADE THE 


CM WAY... 


TO DO THE 


Remember the fast-selling line of 
CRESCENT SCREWDRIVERS? Once they 


were a familiar sight on thousands of Hard- 


Se 
& 
i 
oo be. 
wen oe aN 


ware dealers’ displays. Now they are help- 
ing our soldier and sailor mechanics all 
around the world. But some day, they will 
be back at their old familiar haunts... 


helping to do the job of building better 


ie 
, 
” ‘ ae 
Nit Dt aime rN. oe . 


-. things in a better, happier world. 
: CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
4 
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= 
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MANY TYPES of insulation, in the presence of 
moisture and current, create free acids highly 
corrosive to current-carrying copper wire. In 
such instances this electrolytic action is a 
built-in hazard. 

Lumarith C.A. (cellulose acetate base) is 
chemically inert in electrical applications. It 
does not give rise to corrosion even on fine 
copper wire. 

Many fabricators use tubing of spiral 
wound Lumarith C.A. film to make exception- 
ally strong cores. They are offered by vari- 

ous manufacturers in round, square and 

oval shapes. Other Lumarith C.A. films 

are available in plain or in special mat 

finish (A78) for easier winding. Slippage 
is reduced, visibility increased. 

Lumarith C.A. is also supplied in thin foil 
for coil linings, coverings and interlayer in- 
sulation, and in moicing materials for coil 
spools, bobbins, housings, bases and plugs. 
Send for the Lumarith Electrical Booklet. 
Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madi- 
son Avenue, New York 16, N.Y. 










ON THE JOB... 


With KLEINS 


mS 











@ Extension of communication lines and power 





lines—the improvements in existing services— 


























are waiting for the men and materials now so 
vital to complete victory. When that time comes, 
Kleinmen will be back on the job doing their 
part to aid the rapid transition from a war toa 


ene» seater iS dail attr ohh 


peacetime economy. 

Serving these men will be the sturdy, reliable 
equipment carrying the name Klein so familiar 
to linemen and electricians since the first wires 
were strung nearly a century ago. 

Today, Mathias Klein & Sons are producing 
the equipment they have always made—only 
more of it. This production will be available to 
serve peacetime industry as soon as the removal! 
of war restrictions permits. 


ASK YOUR SUPPLIER 
Foreign Distributor: International Standard Electric Corp., New York 


This book on the 

care and safe use | 
of tools will be 
sent on request. 





ae 2 ee eee 


“a 
Since 1857 | ie 
a ey rom 
| 8 ie s 

Nn &\s/" 


SR ee 
Established 1857 Chicago, Ill., U.S.A. ; 


3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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BM-16981 is a new phenolic, 
mica-filled molding material with 
extraordinary low-loss character- 
istics under hot, humid condi- 
tions. BM-16981, indeed, retains 
its superior insulation qualities 
after long periods of immersion— 
greatly surpassing in this impor- 
tant respect all other mica-filled 
phenolics tested by the Bakelite 
Laboratories. 

With its extreme resistance to 
water absorption, its excellent di- 
electric properties, and good mold- 
ing qualities, BM-16981 brings you 
the opportunity to improve the 





LOW-LOSS—bespite Heat AND HUMIDITY 





performance of molded parts in 
applications subjected to heat and 
high humidity. 

Specify BAKELITE molding ma- 
terial BM-16981 for completely 
new measures of service where at- 
mospheric conditions are generally 
unfavorable for electrical insula- 
tion. Department 47 will be glad 
to send you detailed information 
upon request. 


TRADE @) MARK 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


30 East 42ND STREET, NEW YoRK 17, N.Y. 


olding Plastics 
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ORIGINATOR AND LARGEST MANUFACTURER OF WET-PROCESS PORCELAIN INSULATORS 


LOCKE INSULATOR 


FIRST IN CLAYRAMICS 
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GIVE YOU 
THESE 
EXCLUSIVE 
ADVANTAGES 


fiminate Radio Interference 


permanently. All metal parts are in initimate 
electrical contact at all times and under all 
conditions. 


Conductors Are Protected 


against burning. The heavy clamp mounting 
definitely keeps power arcs away from the 
easily damaged conductor. 


Loose Parts To Handle 


in the air. The insulator minus the clamp is 
installed just as you would install any other 
pin type insulator. The clamp is attached 
loosely to the conductor on the ground. It is 
only necessary when installing the conductor 
to slide the clamp into its proper location, 
drop it into the mounting, drive home the 
cotter key and tighten the bolts. 


No Special Tools 


are required either to install or replace an 
insulator. Hot line maintenance is simple 
and fast using nothing but standard tools. 


Valuable Features .... 


- High trunnion seat to permit maximum free clamp 
movement. 


Heavy duty cotter key maintains electrical contact 
with the trunnion at all times. It cannot be com- 
pletely removed, but is easily withdrawn to permit 
removal of clamp. 


3. Wide, smooth bell mouth to eliminate conductor 
chafing. 


4. Reversible keeper to accommodate maximum num- 
ber of conductor sizes. Holds the conduetor gently 
and firmly without danger of crystallization. 


5. Special lock-nuts to prevent loosening of grip in 
service. 


Overlapping cap protects cement joint from action 
of weather. 


vx Smooth rounded edges to retard corona formation. 


Only LOCKE clamp-types give you al! these advantages 





For nominal ratings from 34.5 KV to 69 KV, these better, time-saving units are available 


in either standard multipart or Hi-Top type. 


Before you decide on the insulators for your next construction job, be sure to get all the 


details on Locke Clamp-Types. 
FIFTY PROGRESSIVE YEARS 
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MU __ F- X RST IN CLAYRAMICS 


ELECTRICAL INDUSTRY 


BALTIMORE 
MARYLAND 











73 














Ever since dur deft nse program kegan tq take shape, 
lighting engineers ve been called upon to make 
lighting recommendations \and installations that 
might have seemed impractical a aon before. 


In every instance these lighting engineers solved 


the problems and eliininated béttlenecks that were > . 


hindering production pf war matérials. TheyNighted 
war plants covering atres of ground, solved critical 
inspection problems &nd installed equipment to 
produce illumination levels equal to those outdoors. 


These and thousandd of other lighting problems \ 


Perera fo 
* 


MERcurRY VAPOR LIGHTING: High intensity mer- 
cury vapor lamps have been and will be used in 
many industrial plants where high bay mounting is 
essential. Ask for Bulletin 28 MV-76 


FLUORESCENT LIGHTING: SOLA ballasts still rate 
top preference with important fixture manufactur- 


\.ers. Ask for Bulletin 28 FL-86 


a CoLp CATHODE LIGHTING: Sota transformers in- 
corporating the famous Constant Voltage principle 
are now available for operation of the long, slim cold 
cathode lamps. Ask for Bulletin 28 CC-104 


&: ? required! serious thought and sound ‘engineering. \. Serres Lieutinc: For airport, protective and 
so i The possibilities of incaridescent, mercuty vapor or _ street lighting or wherever the power supply must 
eo ees | fluorescent lamps had to be explored. But hegardless be sealed against dirt, dust or moisture, SOLA’s new 
| of the decision, regardleds of the source used, the 


» claps es es 
ER A eYMGS 





lighting engineer assured \quiet, troublefree\opera- 


Series Transformer i3 without comparison. Ask for 
Bulletin 28SS-97. > \ 


F i tion by specifying Sota Lighting Transformexs. Power Disrripution transformers of the con- 
= Tomorrow the lighting engineer and his customers ventional double wound auto types, either step up 
~ F | will benefit by many important improvements} in or step dowh, can be used economically in providing 
oak design and performance that, will be made available the proper supply for lighting installations. Ask for 
ee el when festrictions are lifted. \ \ Bulletin 28 DW. 101 er 
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STRTES LVSCOTIE. © PESTRGET Tes 
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Transformers for: Constant Voltage » Cold Cathode Lighting » Mercury Lamps « Series Lighting « Fluorescent Lighting » X-Ray Equipment + Luminous Tube Sig 
Oil Burner Ignition + Radio » Power + Controls » Signal Systems » Door Bells and Chimes+ etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14- te 
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ERECTION AND MAINTENANCE OF TRANSMISSION LINES 
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ty ... DEPENDABILITY 


3 | UNDER ALL CONDITIONS 


OR 2... EASE o: OPERATION 


The outstanding dependability of LimiTorque Controls is important for two reasons 













. it assures unfailing operation of valves, sluice gates or similar equipment 
under any condition and also assures a great saving in maintenance. Reports from 
many central stations, power plants, etc. where LimiTorque Controls have been 


installed indicate they require practically no maintenance. 












LimiTorque is extremely simple to actuate ... just by pushing a button at a 
conveniently located push-button station or a master control panel, valves up te 
96” diameter may be opened or closed. It makes remote valve contro! practical 


from one central point with a full knowledge of the status of valves at all times. 


are 


Type S. 


Several types of LimiTorque Controls are 
available for varied requirements on all types 
and makes of vaives ... also they can be 
adapted to existing equipment. Where it is 
not practical to fit the controls directly to the 











valve yokes, floor stands can be provided. 
In your plans for post-war new construc- 
tion or the modernization of present plants, 
include LimiTorque Controls. We'll gladly Part of a group of LimiTorque Controls 
supply full details. installed in o hydro-electric plant. 
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ERIE AVE. AND G ST., PHILADELPHIA 34, PA. new vorn- Prrtssunen - ce” 
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And YOUR chances of finding a roll 
of GOLD SEAL Tape that’s under par are even less! 















Jenkins Bros. 


Seal Friction 
and Rubber 
Tapes which 
meet ASTM 
and Federal 
Specifica- 
tions 


Zs ‘ZA ( a 
¢ Y li Aol lay pe 


FRICTION and RUBBER TAPES 


NOT A CHANCE of finding a roll of Gold Seal Tape that’s 


under par... that ravels, or peels, or smears your hands, or 
doesn’t stick to the job! 


That’s because Jenkins controls processing of Gold Seal 
Tape scientifically. Each batch of compound is laboratory 
checked. The tensile strength of each bolt of base fabric is 
tested. Every step in production is rigidly supervised. 


Finally each roll of Jenkins Gold Seal Tape is snugly 
wrapped in cellophane, sealed and sturdily boxed. So when it 
reaches you, it’s sure to be as fresh as the day it left the factory! 
Jenkins Bros., Rubber Div., 80 White St., New York 13. 
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Melmac Connector Inserts 


Minimize Arc-Tracking Failures! 


































In the dripping, hot climate of the tropics, 
electrical equipment for warfare is exposed 
to rain, swamp, mud, mildew and fungus 
attack. If flashovers or arcs burn a conduct- 
ing path across wet or muddy inserts, insula- 
tion breaks down—equipment fails! A 

Danger of such trouble is minimized with 
Metmac* plastic insulation parts. When 
MELMac is used for the inserts in connectors 
for electrical circuits, ares may flash across 
its surface and burn off or evaporate foreign 
matter, but the dielectric qualities of the plastic 
remain unchanged! 

Mineral-filled Meumac plastics (592 & 
6105C) meet joint Army-Navy Specification 
J.A.N.P14 under G-2 Classification as an 
are-resistant thermosetting molding com- 
pound. They are also readily adaptable to mass 
production of many electrical parts, such a 
switches, circuit breakers, terminal block} 
and industrial controls. Your inquiry on the 
use of Metmac for electrical applications to 
meet your own specialized requirements will 


*Reg. U.S. Pat. Off. 


AMERICAN CYANAMID COMPANY 


PLASTICS DIVISION F 
30 ROCKEFELLER PLAZA + NEW YORK 20, Nl 


* 


In multiple contact cable connectors, s 
these for aircraft electrical circuits 


receive prompt attention. 


mercial and combat ships, My 


performance. - 


~~ 
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To make sure that your 





connectors are at par 


with other vital circuit 


equipment, Specify... 
THREE E. 


“SE” POWER CONNECTORS 


HAVE THE FOLLOWING FEATURES... 











* Made of high conductivity copper or 
copper alloy 


* Properly proportioned for all elec- 
trical and mechanical requirements 


* Carefully machined for good and last- 
ing contacts 


* Designed for easy installation. 


Keen the Power FDlowing 
WITH 


“3E” POWER CONNECTORS 






; ale F NGINEERS eet ec 


MELROSE na ILLINOIS 
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HAS MADE AVAILABLE 
TO FORMICA: 


@ Better Fibre Bases Such as Glass 
@ Better Resins 
@ 8etter Production Methods 


@ Better and More Accurate Tesi 
Information 




























ORMICA'S service to the electrical engineer and the electrico! 
manufacturer, under the pressure of war research, has im- 
proved more rapidly during the past few years than usual. 


New fibre bases such as glass have made possible high frequency 
insulation of excellent quality—comparable for many purposes 
to ceramics—which can be readily machined—which is easily 
workable in production. 


New resins such as melomine have intensified the useful qualities 
of many Formica grades. 


Infra-red treating machines, electronic heat for curing thick sec- 
tions, new types of tube rolling machines, are features of newly 
developed equipment that make possible better quality in greater 
volume. 


A large investment in the most modern testing equipment has 
enabled the Formica laboratory to give more accurate, detailed 
and valuable answers to the engineer's questions regarding the 
exact physical and chemical characteristics of the material. 





Why not make use of this exceptional equipment for service? Send 
in your inquiries. 








THE FORMICA INSULATION CO. © 4630 SPRING GROVE AVE. © CINCINNATI 32, OHIO 
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(Above) Recommendation by engineer (Below) Job-requirements given 





was: Lamp—1000-watt, S-52 clear bulb; to engineers called for illumina- 
Luminaire—medcium distribution Millite, tion on large and small presses, 
for 42” conduit mounting; mounting height close vision in setting up and re- 
—45 feet; average illumination in service pairing dies, 40-foot height to clear 
—20 footcandles. Accepted and installed. crane, protection from oily dust. 


Ue Re ak hr) fen 


4ik& 
oe 


a 
| N 


ee ys 4 a 
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meet specifications. 

The most practical combination of lamps (incandes- 
cent, fluorescent, mercury, etc.), intensities, diffusions, , 
distributions, colors and so on, is best planned with the 100 —<——e amine . ae py tad 
aid of the lighting engineer who has: 


your requirements—the same as you depend on others to | 
i 





... AND ASK FOR A @ ENGINEER | 
Whatever your work—whether it’s fine machining... 
or precise inspection . . . with low ceiling height o+- OF eee ee 
in oil mist—give these and the other job-requirements to 400 mercury. 
the Westinghouse engineer. 
And beyond that point, you can depend on him to meet 


1. A broad line of lighting equipment. : 





2. Wide experience in industrial lighting applications, 


oh 
eng ad 
Cicer 


3. Periodical laboratory schooling. 
FPR Fluorescent FP Fluorescent 
40 and 100 watts 40 and 100 watts 


4. Data on latest development work. 

These four fundamentals are found only in the West- 
inghouse lighting engineer. One of these trained men 
may be reached through the Westinghouse Distributor 
nearest you. Give him your job-requirements ... get his 


analysis and recommendations. Westinghouse Electric Westinghouse 
C e 


& Manufacturing Co., Edgewater Park, Cleveland 1, Ohio. 
J-04020 G: 
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WHEN “BIG BOY" TAKES OFF HIS UNIFORM 









@ All over the world, where the going is 
toughest, the MIAl Army heavy wrecker 
has earned its reputation as the biggest, 
toughest, pullin’-est bruiser on wheels. 
These super trucks, built by Ward LaFrance 
Truck Division for the Ordnance Depart- 
ment, are used for such jobs as tank recov- 














ahi 














bs 
ery, motor vehicle rescue, lifting and carry- ve 
. ing disabled bombers. They operate in the 
: mire of European swamps... the muck 
of Asiatic jungles. To the M1A1 wrecker, a road is a convenience, rather than a 
necessity ... In the near future, Ward LaFrance commercial trucks and tractors 
will again appear on America’s highways. These Ward LaFrance over-the-road 
. trucks and tractors are designed to haul pay loads faster and more economically 
SY than ever before. They are not streamlined like a sport coupe, but they look 
eS like what they are: the biggest, toughest, sturdiest motor trucks on the highway. 
x fa They are backed by the twenty-five year Ward LaFrance reputation for build- 
- | ing great trucks, further proved by unbeatable performance all over the world. 
4 
4 
ae ART | Al 7 AN CF FRANCHISES ARE AVAILABLE 
; : | to alert dealers in a number 
e of attractive territories. Lead- 
3 ; TRUCK DIVISION ing dealers now handling small- 
GREAT AMERICAN INDUSTRIES, INC. er, tencecapesieivs jute welll 
8 ELMIRA NEW YORK be especially interested in the 
i Ward LaFrance dealer plan. 
€ 
MACE: 
. LEV 
; r0' 
pene a 
: SPE 
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*’CEMAKER FOR 


LEWIS FOUNDRY & MACHINE DIVISION, 
Rolls and Rolling Mill Machinery 


POWER PIPING DIVISION, Prefabricated Piping Systems 
COLUMBUS DIVISION, Ordnance Materiel 


SPECIAL ORDNANCE DIVISION, 
Bofors Anti-Aircraft Gun Mounts and Mechanisms 


BLAW-KNOX DIVISION, Chemical & Process Plants & 
Equipment, Construction Equipment, Steel Plant 
Equipment, Radio & Transmission Towers... 
General Industrial Products 


BIAW- KNOX 


‘Rerxciy Wes¥os pastes jes ox as COM PANY 


If you are 


materials © _.or any § 
olvent recovery - on fro 
plaw-Knox can © 
serv 
\ w-Knox c n . nt 
Bia ipm 


PITTSBURGH ROLLS DIVISION, 
Rolls for Steel and Non-Ferrous Rolling Mills 


UNION STEEL CASTINGS DIVISION, 
Steel and Alloy Castings 


NATIONAL ALLOY STEEL DIVISION, 
Heat and Corrosion-Resistant Alloy Castings 


MARTINS FERRY DIVISION, 
Bofors Anti-Aircraft Gun Mounts 


BLAW-KNOX SPRINKLER DIVISION, 
Automatic Sprinklers and Deluge Systems 


A FEW VICTORY PRODUCTS 


AFT GUN MOUNTS GUN SLIDES LANDING BARGES 


SYNTHETIC RUBBER PLANTS PIPING POR NAVAL VESSELS 
£ PLANTS ROCKETS 16" PROJECTILES CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION CHEMICAL PLANTS 


fabricated piping: 


{ Oo 
nd a proad line iS- | 
a few. Let us . 
ur conventencs- 
dio 


2013 FARMERS 
BANK BLDG., 
PITTSBURGH, PA. 
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Where Heat, Flame, Oil, Moisture, Grease and 


Corrosive Vapors will be encountered — — 





Use \i5\5ys) ELECTRIC ASBESTOS AND 
ASBESTOS-VARNISHED CAMBRIC WIRES AND CAB ts 


For temperatures higher than permissible limits tor 
rubber, NE‘on (thermoplastic) and varnished cambric 


insulati 
tions, we recommend National Electric asbestos 






asbestos-varnished cambric and asbestos—NF 
NE‘o; 


(thermoplastic) insulated wires and cables Complet 


iis 
ngineering data and literature sent on requ. 


Sol 







ALL ASBESTOS WIRE AND CABLE 






Sizes No. 1BAWG to 1,000,000 CM.—For wiring 
rheostats, stoves, switchboards and electrical equip- 
ment exposed to heat or fire hazard. Also for general 
. ee open wiring in hot locations. 300 and 600 volt 

Mee: | ratings. Max. operating temperatures 200°C (392°F) 
e ( | and 125°C (257°F) respectively. 
















ASBESTOS-VARNISHED CAMBRIC CABLE 


ay 


i Sizes No. 1BAWG to 1,000,000 CM.—For power 
8 . circuits and general hot spot wiring in boiler rooms, 
steam tunnels, etc. 600 to 8000 volt ratings. Max. 
operating temperatures 110°C (230°F) and 91°C 


(196°F) respectively. 


ou 
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Desire Is Not Decision 


ONE BY ONE they piled up, orders for electric 
water heaters. Well, not orders exactly, but 
names of people who wanted to buy water heaters 
as soon as any could be had, hot prospects, every 
one of them. There was a total of 58 people, 
each one impatiently waiting for an electric 
water heater. 

Anxious to help its customers, the power com- 
pany tried to find some heaters for them. But 
the few left in manufacturers’ and distributors’ 
stocks when production stopped had been sold 
long ago. Then it was learned that a certain 
manufacturer had received a spot authorization 
and would produce a limited number, of which, 
by great good luck, the particular power com- 
pany was able to obtain a carload, 88 heaters. 
With 58 customers clamoring, there certainly 
must be plenty of others who would gobble up 
the remaining 30 as soon as they knew they were 
available. 

That’s what was thought. 
out that way. 

Pleasant, indeed, it was to notify the 58 they 
now could have the water heaters for which they 


But it didn’t turn 


yearned. That was practically the end of pleas- 
ure in the affair. There was no rush of happy 
purchasers, overjoyed to obtain their hearts’ 
desire. On the contrary, the power company 
had to do some pretty intensive selling to per- 
suade 15 of the 58 to buy the heaters they had 
said they wanted so badly. 

By this experience the particular power com- 
pany learned again the importance of the name 
on the dotted line, something that sanguine sales 
plans are prone to overlook in estimates of future 


markets. Although the words start with the 


same two letters, there is a big difference between 
desire and decision to buy. 

During the war years production of gas ranges 
has been maintained at a fairly high level. Of 
late months the models turned out have been 
highly desirable appliances, that is, for gas 
ranges. But, as far as we can observe and as 
inquiry informs us, the customers have not been 
flocking in with wheelbarrows and kiddie carts 
to carry these ranges home. Instead, sales floors 
seem to remain pretty well populated with the 
new models and probably there are plenty more 


These 


ranges are not moving, we are told, for the 


of them in warehouses and stockrooms. 


reason that sales manpower is lacking. And they 
cannot be expected to move without sales push. 

That is exactly what that power company 
found out when it secured the water heaters for 
its 58 waiting buyers—that sales push is essen- 
tial. Indications are that many other power com- 
panies are going to wait for experience to teach 
them this grand lesson. They figure that the 
market, starved during the war, will avidly 
absorb all the electric appliances that can be 
produced in the first year or so after the war; 
that the problem will not be to sell appliances or 
to promote the sale of them, but just to see that 
its customers get their proper share. 

It is true that there will be limitations on ap- 
pliance production during the first post-war year, 
possibly for longer. But it is not true that even 
this limited volume will be snapped up by wait- 
ing buyers and selling thus can take a recess. 
There always has been and there always will be 
a lot of evaporation in the process of boiling 
down desire to buy into decision to buy. 

























Quality of Customer Service 


H. C. COLTERY AHN,” Union Electric Co. of Missouri, St. Louis, Mo. 


exes and Curves Evaluate 


Monthly records of system performance, including a system relig 
















bility index, guide studies of system operation; show where per 


formance can be improved most readily: where further improvemen 


of performance is limited to a small margin at high premium of cos} 














FACTS, in any concern, should serve 
as the basis for improvement of per- 
formance and economy. This is no 
less true in distribution engineering. 
design and operation. When properly 
used facts should show not only where 
performance can be improved most 
readily but also where further im- 
provement of performance is limited 
to a small margin at a high premium 
of cost. 

Under this philosophy reports of 
transmission and distribution opera- 
tions and “trouble” on the Union 
Electric system have, since 1941. 
been summarized in a monthly re- 
port which is used, along with a “serv- 
ice reliability index” and related 
charts, to evaluate equipment per- 
formance and quality of service on 
the system. 

Still considered as in an experi- 
mental stage, none of the features of 
performance shown by the data and 
curves are yet accepted as an entirely 
adequate index of performance al- 
though much progress has been made. 
However. the report does present a 
condensed monthly indication and 
comparison of the quality of perform- 
ance of each component part of the 
system and as such the facts are 
closely scrutinized. 


a ? 
Analyze Outages 


First portion of each month's re- 
port is a condensation (see Table I) 
of the month’s outage record and the 
load affected. Included are a state- 
ment of any outstanding trouble oc- 


* Senior Assistant Distribution Service 
Engineer 
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Table I—Monthly Outage Record (August 1944) 



































Est. Kva. Est. No. Cust. Hours 
Number At Peak of Cust. Outages 
Substation outages........... ; 4 9,238 45 6,2 
Circuit interruptions, 66 kv. 1 5, 800 39 2.6 
Circuit interruptions, 33 kv 51 49 ,674 19,784 17.4 
Circuit interruptions, 11/13 kv ; peta is 30,577 6 ,038 4,916.9 
Circuit interruptions, 2.4-4.16 kv............ 23 10,355 13,168 909.6 
Wires down, 2.4-4.16 kv... .... «eee. 49 2,413} 3,743 7 943.4 
Line cutovers, 2.4-4.16 kv ive deed 11 1,427 855 15.2 
Line fuses blown, 2.4-4.16 kv. és , 41 3.0814 1,677 2,599 
Transformer failures. . . ; 12 1403 65 161.9 
Transformer cutovers.... ; at ; : 6 122} 55 14.2 
Transformer primary fuses blown eka 75 6295 528 605.5 
Secondary wires down...... ‘ rere 21 22 26 47.5 
Service wires down.......... 103 393 73 83.2 
415 113 ,520 46,107 17 ,322.1 3 
Line switch failures, 1 | 
Fuse switch failures, 7 
Lightning arrester failures, 15 5 
System Expectancy Index (1) System Continuity Index 2 
ciceenintineadlrmtien ots iicies ciciecbiiiiig a apistapenale a a 
This Past 12 This Past 12 2 
Month Months Month Months 
Total includes momentary. 0.69 0.45 61.10 48.60 2 
Long-over 1 minute... 2.24 1.87 61.10 48, 60 
Long-over 5 minutes............ 3.87 2.37 60.10 47.90 24 
Notes. 1. System Expectancy Indez is the average period in years between service interruptions tot 
average customer, if the interruptions continue at the same rate as during the period under consideration x 22 
2. Syetem Continuity Index is the number of customer hours outage per million customer hours use 0 
20 


currence of the month and three sets 
of system reliability indexes. 

\ breakdown of outages ‘see Table 
Il) is also compiled in which outages 
are classified by class of system equip- 
ment responsible for the outage rather 
than by circuit voltage o1 
trouble. 

a “circuit interruption. 33 


type of 
as in ‘Table I. For example. 
kv.” ap- 
pearing in Table I might be included 
in Table I] either in the “subtrans- 
mission” or “feeders” classification: 
the choice depending on whether the 
circuit supplied a distribution sub- 
station or was a direct supply to large 
industrial customers. A second part 
of Table II (not shown) groups the 
same outages according to the geo- 
graphical divisions of the Union Elec- 
tric System. Details of outage in both 
are the same and self-explanatory. 


April 14, 


























Present dividing line between “mo, 18 
mentary” and “long” outages ison £16 
minute. Outages of one minute omg 
less are considered momentary. whil@@ |4 







anything over that comes undér th 
classification of “long”. This separa 
tion is made because many outage 
of a minute or less result from norm 
or expected equipment operations ai 
inclusion of them in any analys! 
would cloud the real picture of out 
and trouble which require co! 
Some time ago 
dividing point of 5 min. was consi 
ered aiming to more correctly s 
arate the two classes mentioned. Ho 
ever, since most of the outages bé 
and 5 min. have the sai 
causes as long outages, the dividin 
point was left as ] min. 

The “‘kva. affected” figures do 0! 
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rective measures. 




















tween | 

















1945 @ ELECTRICAL WORL 








Ne nn nnn nen nnn nnn er renner 


Table II—Breakdown of Outages (August 1944) 





ssi 
Outages Customers Affected 
Affecting Load —————— 
SoumaRy OF INTERRUPTIONS Customers Total ————~—-——— Total Kva. Total 


gy Parts or System 
tion F leetrie System — - Total 380, 893 415 











k Power Supply iepwernse tee peeeel yn 0 
ee yeaeee bes See veuss 0 
Major Transmission.........  ........ 0 
substation and Supply.........  ... 34 
ia “btr ansmission,.......... ke gokes 30 
substation... ees ° . coseeses 4 
BY I ripution ° 381 
ee ee 63 
nt Pnmary Mains 101 
T rmers. 93 
secondaries 21 

Ss service Wires 103 de 





Notes 1. The term 


total, 


3. The * Average length of long outages"’ is obtained from outages of over one minute duration. 


Le ‘momentary " applies to outages of one minute or less duration; the term “long 
2. “ Total percent ” includes customers affected bv both “‘ momentary " and “long” outages. In the breakdown 


Served Outages Momentary Long(1) Affected Momentary Long Percent (2) 





ot 











Average (3) ——BService Reliability Index 
= of Expectancy Index Continuity Index 
ng 
Outages Customer Past Past 


———_—— Hours This Twelve This Twelve 
Minutes Outage Month Months Month Months 








69 330 113, 520 $1,921 14,186 12.10 73.3 17, =. 1 a 0.69 0.45 61. 10 48.60 
Fg en eR Gi Gt ie ee, 0.60 

0 Db pa eo 0 eT hae ear ia or aikeses  bawbacons oo @ Dw <icwegs 

0 - Ganeaes Tee 7 ere eee ie fe Zhs ha 11.97 « ou. 0.60 

21 5 50,794 20,404 5,429 6.78 54.2 4,900.9 1.23 0.69 17.30 7.46 
20 5 41,556 20,404 5,351 6.77 54.5 4,894.7 1.23 1.12 0.02 2.90 
1 3 Sic 48 0.01 7.8 6 9 $33 .00 1.85 17.28 4.56 

45 322 62,726 il, 517 8,757 5.32 85.2 12,421.2 1.56 1.45 43.80 40.54 
39 4 20 54,850 10, 620 2,624 3.47 Sh. 951.2 2.40 1.98 3.35 10.01 
4 90 6,922 849 «65,426 1.65 116.8 10,557.7 5.04 6.73 37.24 26.46 

91 $924 45 603 0.17 77.7 781.6 49.00 30.95 2.75 3.55 

18 22 ; 26 0.01 109.6 47.5 833.00 1000.00 0.17 0.15 

103 O06 Hes kiisss 78 0.02 64.0 83.2 417.00 400.00 0.29 0.37 








” applies to outages longer than one minute: ‘ 
“ By Parts of System "’, the figure is the percent of the system 


A single outage may affect two different divisions. 





nave much meaning, in themselves, 
wit they do furnish a measure of the 
nagnitude of the loads affected. 
Customers affected by the various 
utages are divided into those af- 
feted by momentary and long out- 
“Customer hours outage” is the 
ound products of the number 
of customers affected and the length 
ithe outage. From this the average 
ngth of long outages is obtained. 
On the right side of Table II is 
» Bistown what is termed a “service re- 


M47; Trans formers 








i i 1942- + -1943- 1944. - 
Sad CHART I—Expectancy indexes show 
“@ average number of years between 
“tvice interruptions to the average 
. “ustomer, Curves reveal that outages 
din ‘ subtransmission equipment affect 

“any more customers than any other 
 ' "system element 








liability index” and which contains 
an “expectancy index” and a “con- 
tinuity index.” 

Expectancy Index is a measure of 
how often an average customer ex- 
periences a service interruption, either 
“momentary” or “long”. It is the av- 
erage period in years between inter- 
ruptions to the average customer. The 
figures have been put in this form so 
that they present the quality of per- 
formance of each of the physical parts 
of the system and of each company 
or division of the system on a base 
which lends itself to ready compari- 
son, and yet each individually re- 
tains an absolute and concrete mean- 
ing. That is, if we take several figures 
from any group, we can compare them 
on a purely qualitative basis and 
easily see which figure represents the 
best performance. Now, if we pick 
out any single figure, it also has an 
absolute meaning in a quantitative 
sense. For example, the expectancy 
index for “feeders” is 1.98. In a 
qualitative sense this figure shows that 
its performance is better than that of 
subtransmission. By itself, it means 
in a quantitative sense, that if feeder 
outages continue at the past year’s 
rate of occurrence, the average cus- 
tomer will have one outage every 1.98 
years. 

There are two sets of expectancy 
indexes, labeled “this month” and 
past twelve months.” “This month” 
indexes are calculated on the basis of 
the performance during the month 
talked about. The indexes labeled 
‘past 12 months” are based on the 
performance of the past year; they 
are weighted—average figures. Since 
both are in units of years they are 
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immediately comparable and show 
whether this month’s performance was 
above or below the past year’s per- 
formance. 


Outage Hours Measured 


Continuity Index is the number 
of customer hours outage per million 
customer hours use. Customer-hours 
outage is obtained from the product of 
number of customers affected and 
length of outage. Customer hours use 
is the product of total number of cus- 
tomers served and the total number 
of hours service is available for use. 
This index. like the expectancy index, 
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CHART II—Modified expectancy index 
shows years between outages over one 
minute that average customer may 
expect and the duration of the one 
outage which the average customer 
can expect in the years represented 
on expectancy curve 
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has both qualitative and quantitative 
meanings. Because the percent of cus- 
tomer hours outage is so small, this 
index has been figured on a base of 
a million customer hours use. To 
make it more comprehensible, we ex- 
pect to change this unit of the conti- 
nuity index to “customer minutes out- 
age per year of use.” Each figure will 
then be approximately one-half of its 
present magnitude and will mean the 
number of minutes outage per year 
instead of the number of hours outage 
per million hours used. 

The value of these indexes is not in 
the figures alone but also in curves 
plotted from them. There are nor- 
mally five sheets of curves circulated 
with the monthly summary. All are 
curves of expectancy indexes, as we 
have not yet prepared any curves 
of continuity indexes. An example of 
these curves is Chart I. the data 
for which were taken from the top set 
of figures on the “service reliability 
index.” Other curves (not shown 
here) present breakdowns; these are 
by geographical divisions of the sys- 
tem, of total outages, sub-transmission 
outages, feeder outages, and trans- 
former outages. 


Sub-Transmission 


From the curve it can be seen that 
outages in the sub-transimission class 
of equipment affects many more cus- 
tomers than any other class. and that 
transformers cause outages to rela- 
tively few customers. Indexes of sec- 
ondaries and service wires are much 
higher and can't be shown on the 
same scale. 

Chart II shows a pair of curves 
which have not been a part of the 
regular consolidated monthly sum- 
mary. The expectancy index differs 
from the other curves in that all mo- 
mentary outages are excluded. Each 
point represents the number of years 
between outages over one minute that 
the average customer can expect. The 
figures represented by the curve “av- 
erage length of outage minutes” are 
derived from the continuity index and 
the expectancy index. Each point 
represents the length in minutes of the 
one outage which the average cus- 
tomer can expect in the years repre- 
sented by the corresponding point on 
the expectancy index curve. Using a 
concrete example, based on the per- 
formance of the past 12 months end- 
ing with August, 1944 the average cus- 
tomer can expect one outage every 





1.87 years. This outage will be 48 
minutes in length. 

These latter two curves are ex- 
amples of what can be done with the 
records provided by the expectancy 
and continuity indexes. Examination 
of these and other curves should re- 








veal what class of equipment or wha 
division of the system has a per{ rm. ] 









ance record out of line with the cor. 
responding parts. Further investiga. 
tion should disclose the cause o{ the 
poor record and prove or disprove the 
need for corrective measures. 





Long-Rural Voltage Temporarily Corrected 


By M. M. DEVORRIS 


Transmission and D. 


tion Department 


istribu 
Pennsylvania Edison Co., Altoona, Pa. 


With the restriction of materials 
which was instituted early in the war 
emergency period, practically all con- 
version work to higher voltages, of 
necessity, came to a halt. Where a 
number of old 2.3-kv. rural circuits 
existed, increased loads created low 
voltage conditions, which necessitated 
some corrective measures, due to the 
poor operation of many of the milk- 
ing machines and milk coolers. 

One of these circuits was a single- 
phase, 2.3-kv. rural line about eleven 
miles long. which emanated from a 
distribution substation serving a small 
rural community. This circuit had 
been extended until in 1941 it was 
slightly over eleven miles in length. 
The source of this circuit was regu- 
lated by the use of two induction 
regulators, in order to take care of the 
wide variation in voltage at the sub- 
station brought about by its being 
connected to the middle of a long 
transmission line which carried a 
rather heavy industrial load. 

Since customers were distributed 
through the entire length of this 11. 
mile line, and because it was hoped 
that it could be converted to 6.9-ky. 
operation at the first opportunity, the 
first remedial step was the installation 
of two small series capacitors at two 
points on the line where the most 
customers would be benefitted. Grad- 
ual increase in load on this circuit 
finally brought about the more recent 
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corrective step in the form of a 10. ¢ 
kva., four-step voltage regulator. 
which was installed just ahead of , 
small rural village served from thi 
circuit at a point about five miles out , 
of the substation. ot 

As soon as material restriction ‘! 
have been lifted, this circuit will hag" 
converted to 6.9-kv. operation, andam \” 
the series capacitors and regulatomm 
eliminated. Series capacitor as am” 
voltage regulating device has bee 
very effective, and in these instance 
no expensive protection for the ca 
pacitors was installed. 

A small. low voltage copper oxide 
disk protector was used for severa 
years on each of the capacitor in 
stallations. but due to the repeated op 
eration of the copper oxide protecto 
during lightning storms, even this in 
expensive protector was eliminated of 
one of the units, and the capacito 
operated without any form of ove 
voltage protection. It is interesting t 
note that about the middle of 1 
one of the capacitors was found t 
have failed. although the disk pr 
tector was found to be in good cond 
tion. 

Our experience with the series ¢2 
pacitors at this and several other i 
stallations, indicates that it is a ve 
useful and economical device f 
voltage regulation, but that the pre 
ent available low cost protector is nd 
satisfactory. 
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Self-Supporting Cable 


Adaptable, 


Successful 


Seven year record of cable used for numerous functions, including 


submarine, reveals only one internal fault but tough resistance 


to external assaults and tree loads—Rust and lightning protection 


necessary—lInstallation includes 11,000 ft. in six sections 


G. S. WILCOX, Philadelphia Electric Co., Philadelphia, Pa. 





sELF-SUPPORTING, or “SS” aerial 
cable has been used on the distribu- 
tion system of Philadelphia Electric 
(o. for more than seven years. It has 
proven dependable and _ satisfactory 
or the purpose for which it was orig- 
nally selected, and has been found to 
ye adaptable to a wide variety of sit- 
ations. 

It is the intent of this article to de- 
vribe some experiences in the utili- 
ation, operation, and maintenance of 
“SS” cable, as an informal study of 
the behavior of a comparatively new 
mponent of the electric distribution 
system. 

{ previous issue (ELECTRICAL 
Wortp. April 19, 1941) deseribed 
“ss” cable and its accessories in con- 
‘iderable detail. and there has since 
een little change in any of the equip- 
nent. 


Fabrication 


Briefly, self-supporting cable of the 
pe used on Philadelphia Electric 
lo, system consists of one or more 
ipper conductors conventionally  in- 
slated with varnish cambric. a jute 
iller in the 4-conductor types. a con- 
ining and protective rubber and fab- 
ie belting. and the whole surrounding 
iternate strands of galvanized high- 





strength steel and tinned copper. This 
outer wrapping. the unique feature of 
the cable, is laid on in the form of 
an extended helix, roughly one turn 
every two feet, providing a built-in 
messenger of great strength plus a 
large area return conductor which can 
be held at ground potential. 

The cable is supported on the pole 
by a simple steel saddle suspended 
from a bent through-bolt. A keeper is 
bolted to the saddle, not to grip the 
cable but to prevent any sudden shock 
from unseating it. In case of severe 
stress. the saddle is the weak point of 
the whole installation and should let 
20 before serious damage develops 
elsewhere. 

Dead-ends and splices are held by 
a clamp consisting of a split cylindri- 
cal sleeve. the symmetrical halves of 
which are bolted together with fitted 
straps. Between sleeve and cable. lead 
liners are inserted. which under bolt- 
ing pressure become rifled into the 
sheath and form an effective grip. 
The inner surface of the sleeves is 
roughed by raised hobs. 

Where the messenger strands have 
to be cut. as at a splice. they are se- 
cured by bending them back over th 
edge of the clamp and holding with 


an additional strap. 
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For a splice, a pair of clamps is 
tied together by two 30-in. links of 
j-in. by 14-in. galvanized steel and 
the splice is made between. 

At dead ends. clevis fittings are at- 
tached to the end of the clamp and 
guy wire is used to make the attach- 
ment to the pole or whatever anchor- 
ing structure is used. 

The work of installation is done by 
an aerial line crew. who pull in the 
cable over the saddles and clamp it 
permanently in place. leaving enough 
slack at the proper points for joints 
or dead ends. A splicer then takes 
over and makes up the splices or ter- 
minals. 

Successive Installations 

The first installation of “SS” cable 

on our system was made in 1937. 


when about five miles of 2 by No. 
was erected through a dense tree area. 


o 
where the cost of line clearance for 
open wire would have been prohibi- 
tive. 

Four-conductor cable was first used 
in June. 1940. when approximately 
1.800 ft. of 4 by No. 6 was installed 
alens a rear property line in a high- 
class suburban area where trees had 
heen a frequent source of outage and 
the original facilities next to imac- 
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FIG. 1—Turning a right-angle corner. Left, original squirrel-cage type of clamp which entailed removal of outer stranding—Right., 
messenger straps bent back and secured, neutral strands bunched and tapped across splice 
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cessible for patrol or repairs. 

There are now four types of “SS” 
cable in service, totalling about 45 
cable miles. Approximately 80 per- 
cent is 2-conductor No. 8, and 15 
percent is 4-conductor No. 2/0, com- 
pact stranded, The remainder consists 
of 4 by No. 6 and 4 by No. 4. 

The 2-conductor No. 8 cable has 
been mainly used on single-phase ex- 
tensions, usually in rural areas, to 
overcome bad tree conditions. 

The 4-conductor cable in all sizes 
has proven extremely versatile. Some 
uses to which it has been put are: 

(1) An express feeder direct from 
the substation cable termination to 
circuit distribution center. 

2) Extensions of existin 
ground feeders. 

(3) Feeders from step-down units. 
enabling such units to be located 
along the transmission right-of-way 
without particular regard for sur- 
rounding tree conditions or other ob- 
stacles. In one such case the cable 
was attached to the trees. 

(4) individual cus- 
tomers so iocated as to make open 


under- 


Oo 
° 


Extensions to 


wire construction extremely difficult. 

(5) Avoidance of overhead cross- 
ings where highways under-pass rail- 
roads or trolley lines. 


Submarine Use 


One other installation serves a pur- 
pose for which the cable was definitely 
not intended, but when it was tried it 
was not found wanting. When the 
bridge over the canal at Chesapeake 
City, Maryland, was wrecked by a 
vessel out of control, the only source 
of electricity for Chesapeake City went 
with it. As an emergency measure. 
several hundred feet of 4 by No. 4 
“SS” cable was hauled across the 
canal and, as submarine cable, picked 
up the load of the town. The bridge 
was never rebuilt, the “SS” cable 
showed no apparent resentment at its 
watery environment, so it was left 
there. About a year later it was fouled. 
presumably by a dragging anchor. 
It was replaced, again as submarine 
cable. and is still carrying the load. 


One Internal Fault 


Durability of the cable in all. its 
normal uses has been outstanding. 
There has been only one failure which 
could be called a purely cable fault. 
This occurred about midspan near 
the load end of a 4 by No. 2/0 feeder 


extending from Manayunk Substation 
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FIG. 2—Termination of SS cable (four 
No. 2/0) 


to the center of a distribution circuit. 
The initial fault had apparently been 
phase to ground, but, the short cir- 
cuit current at this point being rather 
high, one reclosure was sufficient to 
involve all three phases. However. 
damage to the cable was surprisingly 
light. Although the phase conductors 
were practically burned off, only five 
messenger strands were severed out of 
the total of twenty-two. To make re- 
pairs, a standard splicing clamp as- 
sembly was installed, straddling the 
fault. the faulted section was cut out, 
the stranding clamped back and a reg- 
ular splice made up. The loss of con- 
ductor was made up by cutting in 
short pieces of No. 2/0 solid, which in 
diameter matches No. 2/0 “compact” 
stranding. No cause has ever been 
established for this failure. although 
there is a possibility that it was hit 
by a small caliber rifle bullet. 
Incidentally, the run of cable in 
which this fault occurred was the 
first 4 by No. 2/0 cable installed and 
the from which 
we learned a great deal, even before 
A “squirrel-cage” 
type of splicing and dead-ending 
clamp had been developed by the man- 
ufacturer, in cooperation with our en- 
gineering group, and had been used 
in this original installation. These 
clamps required a special jig which 
was used on the ground to make up 
the splice or dead end. To erect the 


was “Guinea pig” 


it was in service. 
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cable it was necessary, first to pull i, 
in to sag and snub it while the end 
were measured and marked, then jt 
was dropped back while the splices 
were made up, and finally it was tp. 
sagged and tied in. The entire ryp 
consisted of five 2,000-ft. lengths anq 
one 1,000-ft. length, a total of 11,009 
ft.: with a set of sectionalizing |yoxe; 
cut in at approximately the midpoint, 
The cable was energized, phased oy. 
and left to soak overnight. 

Next morning, a routine recheck of 
phasing, before picking up load wit) 
the cable, showed one phase open, 
Further checks indicated that what. 
ever the trouble was, it was stil! pro: 
gressing and the cable would soon be 
completely devoid of continuity. Sys. 
picion immediately settled on the 
splices and when they were opened, 
it was found that practically al] the 
connectors had torn loose and _ that 
separation of the conductor ends from 
|-in. to 2-in. had occurred. 

It was pretty clear what had hap. 
The 
they adjusted themselves to the strain, 
had lengthened their coils just enough 
to transfer some strain to the copper 
conductor and hence to the joint. 
Most of the lengths being 2.000 ft. 
only 0.001 in. lengthening per foot 
would mean an appreciable difference 
in relative lengths of copper and mes- 
senger strands. It was this occur- 
rence that led to the design of the 
present clamps with which the cable 
can be completely sagged and an. 
chored before any splices are made. 


Other Failures External 


We have had three other failures 
involving the outer stranding of the 
l-conductor cable, all of which were 
due to external causes. 

One in the Eastern division oc- 
curred not long after the installation 
of a short stretch of cable through a 
highway underpass. Dissection showed 
definite signs of crushing. possibly 
by a rifle bullet or by a projection 
from a passing vehicle. 

Another in the Western Division 
was definitely proved to have been 
caused by a youthful sharpshooter 
with a 0.22 caliber rifle. The manu- 
facturer originally claimed that this 
cable was immune to the hazards of 
the hunting season, but experience 
to date indicates that it will not with- 
stand gunshots, at least of fairly close 
range. 

The third failure occurred where 


pened. messenger strands, as 
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j by No. 4 “SS” cable had been in- 
dalled through a semi-circular stone 
ach under a railroad. The cable 
had been strapped directly to the mas- 
onry at the highest point in the arch. 
This position was thought to be safe 
jom damage from any vehicle which 
might use the underpass. However, 
the unlikely happened. A junk deal- 
e's derrick truck, with the boom par- 
\ially raised, attempted to go through 
yd the driver miscalculated his clear- 
ance by about 2 in. There was slightly 
yore vertical clearance on the side 
yhere the truck entered-than on the 
utgoing side. About 3 ft. from the 
sit. the boom came in contact with 
he cable, which resisted for about 
) ft. and then failed under the in- 
reasing crushing force. It was nec- 
«sary to cut out about 4 ft. of 
able to repair the fault, but since the 
‘ble terminated at the customer’s 
sole only a span away, we made up 
one splice at the fault and 
engthened the clamp support at the 
erminal pole, making up the loss of 
nductor with single-conductor non- 
led cable. . 
In none of the foregoing instances 
enough messenger strand de- 
coved to let the cable down. This 
:. of course, no guarantee that under 
soper fault conditions it will not 
im completely off, but so far the 
vidence is strongly in favor of its 
saying up. 


Moisture Causes Fault 


Another failure occurred at a sec- 
uonalizing point and involved the por- 
ton on the dead-end side of a clamp; 
nat is, the portion where the armor 
ud been removed. This fault was ap- 
yarently due to weathering and split- 
ing of the unsheathed belting, allow- 
ng moisture to enter the cable. In- 
section of other similar locations re- 
valed that there was a variation in 
ne way the belting absorbed insulat- 
ag paint, so, as an added precaution, 
wo layers of V.C. tape were added 
ind sealed with another coat of paint. 

[here have been no subsequent 
aes in which the 4-conductor cable 
us been put to a severe mechanical 
est such as the one described in the 
arlier article, where a large tree, 
verburdened with wet snow, fell 
wross the cable, bringing down 
nth it two poles, street light wires 
ind fixtures, two telephone cables, 
ind some open wire scheduled for re- 
noval but still energized. Out of this 
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wreckage the cable was picked up and 
re-installed, unharmed except for one 
broken copper strand. Had it not been 
for the electrical set-up of the circuit 
at the time, there would have been 
no interruption to service, since the 
tripping that occurred in no way in- 
volved the cable. 


Stays in the Air 


The attention paid the more spec- 
tacular 4-conductor cable has some- 
what over-shadowed the job the 2- 
conductor No. 8 has been doing. It 
has an even more remarkable record 
than the larger cable, because, al- 
though it has been used longer, there 
is no record of any true failures. 

There have been some cases where 
the stress cones or “knobs” at the ter- 
minations have broken down, for 
which the cable can in no way be 
blamed. A failure occurred on the 
original _ installation, apparently 
caused by a shotgun at fairly close 
range. Another 2-conductor installa- 
tion broke down because it was too 
close to a burning building, and in so 
doing showed off another of its ad- 
vantages. About 25 ft. of the cable was 
burned to a crisp. Naturally, it shorted 
and blew the branch fuse, but it stayed 
in the air, and if it had come down, 
would have came down de-energized. 
Open wire might have dropped to the 
street, alive and lethal, and before the 
fuse blew, somebody might have been 
hurt. 

In two cases good size trees have 
fallen on the No. 8 cable without 
harm. These trees were of such size 
that a line crew with a boom truck 
was necessary to lift them off the 
cable. The cable sagged, aplenty, but 
the fact that it is not held rigidly in 
the saddles, enabling the entire length 
to help take up the shock, is appar- 
ently of great value in such an ex- 
tremity. In these instances, there was 
no apparent damage to the enclosing 
strands. 


Rust Prevention 


One of the important items of main- 
tenance on “SS” cable is the preven- 
tion of rust in the galvanized steel 
messenger strands. Since rusting of 
these strands, once started would be 
very difficult to stop, it is essential 
that the cable be protected before 
signs of rust appear. Our engineering 
department has recommended that a 
protective paint be applied after the 
cable has been in service three years. 
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We are about at that point with some 
of our cable, in fact, beyond it, and 
have noted no signs of rusting as yet. 
At one location, adjoining a very fine 
estate, the cable was painted with a 
green bronze at the time of the instal- 
lation. This job has held up very well. 
At another location, under the stone 
archway already described, the cable 
was subject to seepage through the 
cinder railroad bed above. Here we 
experimented somewhat with protec- 
tive coatings. On one part we tried 
brushing a thick coat of warm splicing 
compound, and the rest was coated 
with ordinary asphaltum paint. The 
compound apparently gives good pro- 
tection; but it is extremely difficult to 
apply and the appearance of the job is 
far from neat. The asphaltum paint 
seems to fill the bill perfectly and 
will probably be used widely. A dull 
aluminum paint has also been rec- 
ommended. 

It is advisable to inspect all splices 
and terminations at least once a year 
to be sure there are no cracks or ex- 
cessive weathering of the insulation. 
If there is time and manpower ayail- 
able, this inspection should be ex- 
tended to the entire cable in order to 
spot any mechanical damage or incip- 
ient corrosion. If the cable at Chesa- 
peake City is any criterion, there is 
little danger of moisture penetration 
if no mechanical damage has oc- 
curred. 


Lightning Protection 


Like any other cable, “SS” cable 
should be thoroughly _ protected 
against lightning. It is our practice 
to install lightning arresters at any 
point where the cable connects to open 
wire and maintain complete and fre- 
quent interconnection between sheath, 
lightning arrester grounds, and sys- 
tem neutral. 

There are very few kinks or tricks 
to installing “SS” cable. A 1,000-ft. 
length of 14-in. pulling rope is kept 
on a reel for this special purpose. Of 
course, a swivel is essential between 
pulling rope and cable, and a good 
clean connection, free of any projec- 
tions at the point where the swivel 
is attached. It has been found unne- 
cessary to use running blocks when 
stringing the cable, except when pull- 
ing around corners, then a special 
pulley wheel arrangement is used. 
There is nothing in the handling of 
“SS” cable that cannot be quickly 
picked up by the average line crew. 




























What Factors Most Influence 
Future Water Heater Sales? 


Will long charging hours increase sales of water heaters post war? 


Which is electric water heating’s leading competitor, gas or coq]? 


How much does it cost a family to heat water with the various fuels? 


GREGORY L. REES,* Edison General Electric Appliance Co., Inc., Chicago, Ill. 





ENGINEERS and sales people of 
utilities, and electric water-heater 
manufacturers usually view gas as 
their leading competition—as the 
opposition to be overcome if electric 
water heaters are to be widely used. 
This attitude is justified in many ter- 
ritories by the presence of a gas 
water-heater salesman at the scene of 
a prospective sales: then too, gas is 
the established fuel in many larger 
cities, 

But on the basis of what fuel now 
has the business. coal is electricity’s 
competition for water heating busi- 
More than 10 million homes 
procure their hot water from coal- 
fired water heaters. or frum furnace 
coils. But an even larger group. 14 
million homes. have no water heat- 
ing facilities of any kind. These fig- 
ures. based on 1940 data. are for 35 
million 


ness. 


homes. Subtracting homes 
with coal heaters and with none at 
all there are about 10 million homes 
with gas. electric and oil heaters. 
These figures distort the picture 
somewhat. because not all of the 14 








Table I 
Water Heating Methods in Use 
| 

| Dwellirgs 
Electric | 1, 189,000 
(jas % 200,000 
Coal and Wood +, 300 000 
Onl 550 , 000 
Indirect (furnace coil 6.500.000 
None 14,116,552 
Total 34 855,552 
* Manager, Range and Water Heater Sales 


Division. 

Statistical tables presented in this article 
were compiled by the commercial researcia d 
Vision, Edison General Electr Applance Co 
Ine 





million with no water heating are 
prospects for automatic heaters. That 
group includes homes without run- 
ning water. those not wired and 
otherwise not qualified. Of the 8 
million homes heating water with 
gas, most could use electric heaters. 
However, many of these in practice 
are “unavailable” for electric water 
heaters: disqualified by such condi- 
tions as inadequate charging periods, 
high service prices for electricity or 
the lack of proper electric wiring. 
Encouraging for the electric indus- 
try is the ever-improving pattern of 
charging hours, energy prices, and 
wiring policies. These changes all 
tend toward bringing a larger num- 
ber of meters into the “favorable” 
zone. In 1935 less than 5 million 
electric had a “favorable” 
(1.2 cents per kw.-hr. or less) water 
heating rate. That number had 
grown to about 15 million by 1940. 
It is probably true that at least 10 
percent more meters have been placed 
on “favorable” rates since 194). But 
that does not mean that the path of 
electric water heater sales progress 
will be a smooth one postwar. More 
important than actual service prices. 
as utility engineers know, is the pe- 
riod of the day during which the rate 
effect. In 1935 of the 
meters having a special price for this 
service permitted its use less than 12 
hours daily, while less than 5 per- 
cent made it available for 24 hours. 
By 1940 more than 50 percent of the 
electric meters had water heating on 


meters 


is in most 


a special price 17 hours or more. 
Most of the problem of procuring 
large volume water heating business 
is bound up in the chargiug-period 
policy of each utility. Ways must be 
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Table II 
Increase in Number of Homes with 
Favorable Water Heating Rate 


] Be ] 





Domestic Meters | Percent 
Year Meters with Rate of Total 
Available* | 
Me eo eee 
1935.....| 20,649,111 | 4,750,000 | 23 
1936 | 21,310,197 | 8,300,000 | 39 
1937 21,979,371 | 9,650,000 | 44 
1938 | 22,709,487 12,700,000 | 56 
1939 | 23,523,819 | 13,645,000 | 58 
1940. ....| 24,488,670 | 14,700,000 | 60 
1945 | 28,436,657 | 
| 
} 


* Covers meters with a rate of 1.2 cents per 
kw.-hr, or less. 





found either with formal rate changes 
or by lower prices for water heating 
service to lengthen the charging hour 
period. The market for a 30-gallon 
automatic storage water heater is far 
greater than for the 40-gallon size. 
But without 17 hours charging the 
30-gallon heater will not satisfactor- 
ily serve an average family. 

Here are a few facts that obtain 
when 18 hours or more are available 
as the charging period. 

Automatic electric storage heaters 
cost less to buy than gas storage or 
instantaneous heaters. 

Electric heaters have a consider- 
ably lower installation cost than gas 
where the building has adequate 
wiring. 

Electric heaters can be installed 
any place where water can be piped. 
Flue requirements do not limit it to 
a specific area in the basement. This 
permits installation closer to the 
point of use. These facts benefit 
users of electric water heaters with- 
out regard for other inherent advan- 
tages of the electric heater. 

Many of us forget that coal heater. 
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WATER HEATING CHARGING HOURS of electric utilities in 1940 


or furnace coil operation costs 
money, as does the operation of an 
jutomatic storage heater. The cost 
of supplying hot water with a coal- 
fred water heater for a family of 
ive, if the coal costs $9.00 a ton, is 
ver $3.00 a month. While it may be 
«wmewhat less where a furnace coil 
is used, it still costs money for the 
Bt.u.s that go into the domestic 
not water. But the customer must 
are for his fire in a coal water 
heater; and he must use water as it 
omes from the faucet—hot—warm 
—cool—if he depends on a furnace 
coil. 

Natural gas, at $0.70 per 1,000 
1. ft. is “competition.” A family of 
ive can get hot water from a storage 
neater with this fuel for $1.54 a 
nonth. That is infinitely better than 
the coal proposition. The utilities 
sould have a darker outlook if they 
faced that rate in many places. Of 
‘be 28 million customers having elec- 
ric meters, only 8 million have nat- 
ural gas. That is less than one-third. 
ad apart from the percentage, it 
eaves more than 20 million that nat- 
ural gas does not reach. 

Table III shows the operating 
osts for an average family with each 
{the types of fuel. 

Where the electric service cost for 
sater heating is not available for 
more than 17 hours daily, future 
«ales expansion rests with larger 
neaters. The objection to promoting 
ihe sale of larger heaters is that the 
vriginal purchase price becomes 
higher than for gas heaters. In 1941 
ilmost one-half of the electric stor- 


age heaters sold were of the 30-gal- 
lon size. That size is sufficient for 
the one-bathroom home where the 
meter permits at least 17 hours 
charging. Slightly more than 20 
percent of the heaters sold were 40 
gallon capacity and another 20 per- 
cent were 50 gallon. Where electric 
companies do not have 17 hours or 
more charging period, the sale of 
heaters with more than 50 gallon ca- 
pacity would overcome the rate 
limitation. This policy is not sug- 
gested as a sound promotional pro- 
cedure for companies having long 
charging periods. 


Merchandising 


A survey of more than 200 electric 
utilities conducted in 1944 by this 
company showed that 94.5 percent 
of the utilities answering and that 
will merchandise appliances, will 
handle electric water heaters. That 


figure is slightly less than the figure 
for those merchandising water heat- 
ers in 1941. We take this to be evi- 
dence that the utilities look upon 
water heaters as becoming more self- 
sufficient in the hands of independent 
dealers. For example, in 1941 only 
83.7 percent of these utilities mer- 
chandised electric refrigerators and 
an even smaller number, 79 per- 
cent, plan to sell them post-war. The 
newest wide-acceptance appliance, 
the home freezer was sold by 8.7 
percent in 1941 and will be sold by 
77.3 percent post-war. Since the 
survey was made, interest in home 
freezing has increased among both 





Table IV 
What Appliances Will 
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Num- | Percent | Num- | Percent 

berof | of | berof | of 

Utilities | Tota | Utilities | Total 
Total Number of| | 

Utilities | 

Merchandising | 184 | isi | 
Ranges... | 180 97.8% | 173 | 95.66; 
Water Heaters... | 175 | 95.1 i71 | 94.5 
Refrigerators | 154 | 83.7 | 143 | 79.0 
Dishwashers | 68 | 370 | 123 | 68.0 
Clothes Dryers j 13 | 7.0 | 105 | 58.0 
Waste Exists . | 80 | 27.2 109 | 60.2 
Clothes Washers...| 124 | 67.4 | 123 {| 68.0 
Ironers , 122 | 66.3 118 65.2 
Home Freezers... .. 16 | Sit 1440 | 77.3 





manufacturers and dealers and it is 
possible that a utility survey today 
would show that a smaller number 
will sponsor the sales of this appli- 
ance than had previously planned. 
In the survey we asked 286 utility 
companies about their plans for in- 
stallation allowances for electric 
water heaters. The question was 
answered by 242 companies. as shown 





Table III 
Comparative Costs of Heating Water for a Family of Five 


B.t.u. Energy Average Monthly 





Fuel Cost Per Unit No. units Rates Water Heating Bill 
| | | 
Bottled Gas | $0.05 per lb 20 gal 1.9:1 i $5.52 
0.25 per gal j | 
0.25 per therm. | 
| 5.00 per 100 Ib. | 
| cylinder 
| 7.20 per 150 lb. | | 
cylinder | 
Natural Gas $0.70 per 1,000 | 2,206 cu. ft 1.9:1 | 1.54 
(1,000 B.t.u.) cu. ft | 
Manufactured Gas $1.31 per 1,000 4,085 cu. ft. } 1.9:1 5.35 
(540 B.t.u.) cu. ft 
Mixed Gas | $1.00 per 1,000 2,595 cu. ft. 1.9:1 2.60 
(850 B.t.u.) | eu. ft j | 
Electricity | $0.01 perkw.-hr. | 340 kw.-br. | 3.40 
(3,415 Btu 
Oil $0.06 pergal. .| 42 gal. 49:1 2.52 
Coal $9 00 per ton 726 Ib. 8:1 3.27 
101 
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Table V 
What Policy on Water Heater 
Installation Allowance? 








Percent 
of 
Total 
Utility Will Pay Part of Installa- 
SE Css 5c 006 ie Fad uve 46 16.1 
Utility Will Pay AU of Installation 
COG iss inidan nes youd bubores 15 5.2 
No allowance on Installation Cost} 143 50.0 
Utility Uncertain on Post-War 
PONT 5 sid sas + ska 6 eaGeae | 38 13.3 
No Answer.......... .| 44 15.4 


285 0.0 





in accompanying Table \V. 

As the figures show, one-half of 
the companies will not participate in 
the cost of water heater installations. 
\t first glance it may appear that 
only 50 percent of the utilities are 
interested in gaining water heater 
business. Actually the half which is 
not sharing installation costs includes 
all utility properties 
petitive conditions, including com- 


where com- 


bination electric-gas properties, place 


extreme limits on potential. Those 
combination companies do not pay 
vas installation costs either, except 


during limited sales promotion cam- 
paigns. Likewise, the gas competi- 
tion does not pay installation costs 
in most of the large markets. 

A conclusion from examination of 
the installation situation indicates 
that the electric industry is probably 
doing more than is the gas industry 
to encourage water heater installa- 
tions. 

A serious problem that faced the 
electric water heating business a few 
vears ago, concerning standardiza- 
tion of equipment appears to be well 
on the way to a happy solution. The 
survey showed (Table VI) that only 
15 percent of those answering are 
not ready to recommend the EEI— 
NEMA standards. 


Table VI 
Do Utilities Specify 
EEI-NEMA Standard Water 


Heaters? 
Peresnt 

of 
Total 
Either in Use or Will be Require i| 198 69.2 
Will Be Recommended ite 11 
Do Not Recommend. $3 15.0 
Uncertain. ... ; a a 5.6 
No Answer , 1} 26 wa 

ascaiimiadesiaien olin hdaiiadieasasnshs ae ows ae 
286 | 1000 








Commercial Lighting Promotion Post-War 


By E. E. ACKLAND, 
Canadian General Electric Co.* 


We have had dimouts and power 
shortages which have compelled us to 
advise the customer to make do with 
smaller and fewer lamps, and it will 
take some work to bring customers 
back to pre-war levels, and still more 
to exceed them. Many electrical con- 
tractor-dealers have gone out of busi- 
ness, many new ones are starting up 
in business. and those that have sur- 
vived the war period will need re- 
education. lt seems reasonable, there- 
fore, that the commercial lighting pro- 
motion department must be larger 
than before and better equipped. 

Use should also be made of local 
1.E.S. members to assist in attaining 
objectives, and to provide technical 
information and assistance in training 
new staffs and in any lighting schools 
which may be held. 

Schools should be held for dealers, 
contractors, jobbers, manufacturers, 
consulting engineers, architects and 
college students. We have held them 
pre-war with excellent results. The job 
will have to be done all over again. 

{ suggest that one of the most im- 
portant features of any promotional 
plan is the necessity that all of us work 
to the same standards. It causes doubt 
on the customer’s part and trouble be- 
tween different groups of the electrical 
trade, if one man tells a customer that 
15 foot-candles will do the job and an- 
other man says 25 foot-candles are 
needed. I suggest we follow the stand- 
ards of the I.E.S. We must be uniform 
in our recommendations. 

To assist dealers to participate 
profitably in the lighting program, 
jobbers and manufacturers should be 
urged to provide ample protection so 
that the dealer is encouraged to solicit 
business from the hundreds and hun- 
dreds of stores in the small commun- 
ity shopping centers. 

It is realized that unless the utilities 
and large lamp and fixture manufac- 
turers act quickly the country will be 
flooded by “carpet-bagger” fixture 
salesmen whose only object will be to 
sell as many fixtures as possible with- 
out any consideration for the lighting 
results achieved. This will inevitably 
result in dissatisfied, disillusioned and 
disappointed storekeepers, customers, 
and a “black eye” for the fluorescent 
store lighting idea. 

The basic idea behind the “Nest 
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Egg Plan” of the General Electric Co, 
is for the utility to sell and install jm. 
mediately, or as soon as possible, a 
first-class fluorescent store lighting 
job in a typical store in each of its 
city’s main shipping areas so that its 
lighting salesman can say to the pros. 
pective purchasers—“This job (re. 
ferring to the job he is selling) \il] 
be comparable to the (name of well. 
lighted local store) store”. Thus. he 
will be able to’ demonstrate visual], 
to his customers all the benefits of a 
correctly-designed and installed store 
lighting system and at the same time 
have a potent weapon to defeat his 
“carpet-bagger” competitor. 

The [L.E.S. has an excellent new 
movie entitled “Now You Can See,” 
and under the aegis of such an organ. 
ization it is assured a respectful view. 
ing. This should be a part of any util. 
ity promotional plan. 

Use should also be made of manu- 
facturers’ promotional plans of which 
there are several excellent prepared 
ones available. 

NEMA also has an excellent de- 
tailed plan and one feature of it, 
which is worthy of emphasis. is the 
greater and continuous use of direct 
mail. There are complete direct mail- 
ing pieces of excellent quality alread) 
prepared and available. 

Give each man or woman in the 
promotion department a portfolio of 
“before” and “after” photos of good 
lighting jobs. 

Set up a system whereby a true cost 
of lighting promotion can be charged 
against increased load. Plan to make 
a distinction between load-holding 
and load-building. 

Get demonstration material that 
available and other sales helps worked 
out ready to go. 

Prepare to make voltage checks on 
all sizable fluorescent jobs. You wil! 
have a great many more satisfied cus 
tomers, for fluorescent lighting re 
quires 118 volts for the best perform: 
ance. 

Contact architects with material 
which will interest them. 

Finally, lay your plans for the num- 
ber of people you need and the course 
you will follow. It is none too soon to 
lay them now. 


*Abstracted from address to Canadian 
Electrical Association. 
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Electronic Tools for 
Process Control Applications 


An evaluation of where and in what manner electronics contributes 
to the measurement and control of process variables——Discusses ele- 


ments required to measure and control] non-electrical quantities by 


electrical methods—Adaptability for a.c. and d.c. signal 


H, D. MIDDEL“*, Genera! Electric Co., Schenectady, N. Y. 





ELECTRONICS gives to process con- 
rol another medium which makes 
sible certain forms of 
solved only 


control 
itherto theoretically. 
\Vhile it is not expected to revolu- 
\ize the industry it is expected to 
its rightful place among other 

ns of control, i.e., pneumatic, hy- 
ulic. and mechanical. Flectronics 

| imbued with any occult power 

x does it provide a superior alterna- 
ve to intelligent manual control on 
nose applications where manual con- 
‘rol has heretofore been the choice. 
However, certain automatic control 
installations may in some instances be 
mproved upon by electronic means. 
Electronics will be used, for ex- 
ample, in process applications where 
ts inherent speed of response is a 
must, as in recording temperature of 
fast-moving billets or strip. It will be 
ied where level and vibration pre- 
ide the use of galvanometer type 
potentiometers: in aircraft, shipboard 
‘ drop-forge applications. It will be 
sed when small electrical signals are 
\ailable as in pH, thermal conduc- 


and combustion gas measure- 


ant 
ils, 


lt is particularly well adapted for 
ealing with a.c. signals. Here it pro- 
des phase-responsive circuits which 
‘iminate the wattmeter and a.c. gal- 
inometer-type detectors. In this ca- 
city it will find extensive applica- 
lon in a.c. measurement applications. 
ltmay change to a.c. certain measure- 
vents which were heretofore d.c. such 
i thermal conductivity and resistance 
‘mperature detector measurements. 


neral Engineering Laboratory 
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FIG. i-——Electronic potentiometer of the discontinuous type operates relays rathe: 
than the load itself. Stepless control provided by electronic tubes has been sacrificed 
for economy. Suitab!e for remote applications such as pre-set valve operations 


Electronics will also find applica- 
tion in the control of electric furnaces 
and motor-operated valves to effect 
modulated control not possible with 
simple contactor sysiems.° It will co- 
operate with pneumatic. hydraulic 
and mechanical instrument types to 
extend the ability of each. 

This article will concern itself with 
demonstrating the influence of elec- 
tronics on the measurement and con- 
trol of variables common to most 


processes. 
Primary Elements 


Process variables may be measured 
either by inferential or direct meth- 
ods. Although every variable can be 
resolved into some electrical quantity 
by the primary element, suffice it to 
say that the directness of certain 
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measurements precludes that this will 
be done except in special cases. 

Common denominator of all meas- 
urements of non-electrical quantities 
by electrical methods is the fact that 
the primary element will yield either 
a.c. or d.c. In the case of temperature, 
thermal conductivity, or pH the pri- 
mary element is most likely to pro- 
duce d.c. For other variables like 
pressure, flow, liquid level, electrical 
conductivity, color, etc., the output is 
likely to be a.c. 

Requirements of a measuring cir- 
cuit for use with these primary ele- 
ments in general favor the potenti- 
ometer type. This choice is based 
largely on the accuracy requirements 
established by the industry. 

Although negative or inverse feed- 
back has done much to make the 
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FIG. 2—Continuous type potentiometer is essentially an amplifier with a motor field 
as its load. The motor drives a resistor in the measuring circuit to rebalance the 
amplifier input. Either an a.c. or d.c. motor may be utilized. 


amplifier a measuring tool of perma- 
nent calibration, electronic circuits 
are not used extensively for quantita- 
tive measurements and control in 
process industry. This is no reflection 
on the electronic engineer but is a 
situation brought about by the re- 
quirements of automatic control. In 
this respect. amplifiers are used more 
often as relays or unbalance detectors. 
that is. as a servo-system Component. 

A measuring circuit. to be useful 
for all forms of automatic control not 
only must perform the function of re- 
balancing itself in accordance with 
process variable changes. but also 
must be capable of initiating a series 
of operations of the process apparatus 
which will return the variable to its 
control setting. 


Self-balancing Potentiometers 


While there is a variety of elec- 
tronic types of selt-balancing potenti- 
ometers, they prepresent only two 
principles: First, those which feed 
back negatively a portion of the out- 
put to reduce continuously the input 
signal to a minimum in keeping with 
the sensitivity of the basic detector: 
and second, those which amplify the 
unbalance signal and control power 
flow to drive a rebalancing motor in 
such direction as to reduce the input 
signal to a minimum determined by 
the sensitivity of the system. 

Photoelectric Potentiometer For 


d.c. measurements the photoelectric 
potentiometer using a reflecting-type 
galvanometer and phototube combina- 
tion is typical of the first class. The 
signal deflects the galvanometer caus- 
ing a light beam to strike the photo- 
electric tube and thereby control the 
grid of the vacuum tube. 

Output of such a potentiometer may 
have for its load a recorder, a relay. a 
solenoid valve. a small motor. a gen- 
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erator field. or a saturable reactor. | 
is recognized that this type of poten- 
tiometer characterized by high senci- 
tivity and high gain exhibits a very 
limited control ability. 

Electronic Potentiometers—In the 
second class of potentiometers are 
those used as unbalance detectors 
utilizing an electro-mechanical type 
of feedback to rebalance the input 
signal to a minimum in keeping with 
the over-all sensitivity of the system. 
This class of potentiometer is the most 
useful for automatic control applica- 
tions and takes one of two forms, that 
is, continuous or discontinuous. 


Step Control 


This discontinuous type of potenti- 
ometer derives its name from the fact 
that the electronic output operates re- 
lays rather than the load itself, as 
shown. Smooth, stepless control pro- 
vided by electronic tubes has been 
sacrificed here in favor of economy. 

Whether or not amplifiers are used. 
the relay type is characterized by a 
fixed dead band, represented by twice 
the pick-up current for either relay. 
Whereas dead bands may be desira- 
ble to minimize hunting in some forms 
of automatic control, the fixed char- 
acteristic limits the application of this 
type. It is principally used for those 
remote applications of pre-set valve 
operations and remote positioning of 
a controller element in response to 
some manually adjustable transmitter. 
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FIG. 3—Pyrotron unit, example of the continuous-type po'entionmeter. responds to ¢ 
temperature change o/ 0.025 deg. F. Voliage ampliiicaiion by .wo s.ages is 2,509 
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FIG. 4—Three elect#onic devices, the inverter, voltage amplifier and power amplifier 
make possible the measurement and contro] of most process variables 


The relays may operate contactor 
panels in such manner that an un- 
limited amount of power may be con- 
trolled with a minimum of electronics. 


Continuous Control 


The continuous type of electronic 
self-balancing potentiometer is elec- 
tronics’ greatest contribution to proc- 
ess instrumentation. It is a versatile 
basic measuring circuit which, with 
minor adjustment and auxiliaries, is 
capable of measuring practically all 
process variables and instituting any 
type of control. 

Basically, it is nothing more than 
an a.c, amplifier having a motor field 
for its load. The motor may be either 
alternating-current or direct-current. 
Its primary function is to drive a re- 
sistor, reactor, or capacitor in the 
measuring circuit to rebalance the in- 
put to the amplifier. In the case of 
an a.c. motor, one field of the motor 
is supplied directly from the line; in 
the d.c. types, the line alternating cur- 
rent is applied to two plates of the 
output tube. In each case the alter- 
nating current serves as a reference 
to determine the proper direction of 
rotation. 

A typical example of the a.c. elec- 
tronic potentiometer is the Pyrotron 
which was developed primarily for 
use with a platinum resistance tem- 
perature detector for temperature in- 
strumentation applications. Sensitiv- 
ity of this system is such that the 
motor will respond to a temperature 
change of 0.025 deg. F. 
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In the amplifier unit (Fig. 3) the 
two stages of voltage amplification of 
the 6SL7GT are 50 per section, or 
2,500. The motor will respond to an 
input voltage of 0.0004. On a pres- 
sure detector this represents about 
0.05 mil of motion. For a longer- 
stroke telemeter like a flowmeter 
transmitter, this may be equivalent to 
0.2 mil of motion. With transformer 
input, the motor sensitivity becomes 
0.00003 volt. 

Such an electronic potentiometer is 
extremely flexible and is useful for a 
wide variety of a.c. instrumentation 
applications, such as temperature, 
pressure, flow, liquid level, position, 
eic. 

Output or balancing motor has ap- 
proximately 140 oz.-in. of torque, 
which is adequate for performing a 
number of simultaneous functions, 
such as driving an instrument pointer, 
a recording pen, a pneumatic, hy- 
draulic, mechanical or electric con- 
troller. Such flexibility is essential to 
fill the wide variety of instrumenta- 
tion applications. The limit of flexi- 
bility of this system is the fact that it 
is not by itself applicable to d.c. meas- 
urements. 


Galvanometer Use Limited 


In d.c. measurement the galvanom- 
eter is the cornerstone upon which 
electrical measurements and _ auto- 
matic control of the process industry 
was founded. The galvanometer was 
and is the foremost detector of d.c. 
and as such has always been an in- 


14, 1945 


tegral part of a potentiometer. 

However, today we find the picture 
changing. Electronic equipment in- 
corporating galvanometers is limited 
in its application by its speed of re- 
sponse and its sensitivity to level and 
vibration. Since a.c. electronic ampli- 
fiers are simpler, more practical and 
stable than the d.c. direct-coupled va- 
riety, it is logical that means should 
be developed to invert the d.c. signal 
and eliminate the galvanometer. 

There are. to, date, a variety of in- 
verter devices, none of which has the 
inherent sensitivity or accuracy of the 
galvanometer. but is satisfactory for 
the majority of process-measurement 
applications. They take the form of 
motor-driven choppers. vibrators, car- 
bon piles. reactors, and non-linear re- 
sistors. Inversion, in general, takes 
place at line frequency. 

An inverter coupled with the a.c. 
amplifier and motor combination of 
the Pyrotron type would thus become 
a means for measuring and control- 
ling d.c. process variables. such as 
temperature, pH, vacuum, etc. 

The accompanying chart illustrates 
graphically how. through the use of 
three electronic devices it becomes 
possible to measure and control the 
majority of the process variables. In 
addition to the use of the basic meas- 
uring circuit for measuring single 
quantities it may also be used for 
complex quantities. This is so because 
it lends itself to addition. subtraction, 
multiplication, and division. In this 
manner the B.t.u. of a heat exchanger 
may be obtained. 


Control 


The continuous potentiometer, when 
serving as a recorder, may simultane- 
ously serve the function of operating 
a pneumatic controller having for- 
ward and reverse acting, throttling 
range and automatic reset rate ad- 
justments. To date, this combination 
for a pyrometer control problem has 
not been equalled in simplicity and 
flexibility. The pneumatic controller 
has been teamed up with the elec- 
tronic potentiometer to control pneu- 
matic valves. In some cases the out- 
put loading air pressure is used to 
modify a resistor or reactor transmit- 
ter in an electronic servo system to 
drive a motor operated valve. This 
has been done where distance, com- 
pressibility, leaks, corrosion or vis- 
cosity made electric valve operators 
the choice. 
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TO SYSTEMATIZE and insure con- 
tinuity of supervision over the alter- 
nating current network of the Wor- 
cester County Electric Co., Worcester, 
Mass., the distribution division has 
established comprehensive _ instruc- 
tions for inspection and maintenance 
of this equipment. While these in- 
structions naturally apply primarily to 
a specific geographical layout and in 
detail refer to local points lacking out- 
side significance, their general assign- 
ment of responsibility and procedure 
are of broader interest, including the 
makeup of certain report forms em- 
ployed. The installation is confined to 
the downtown area, extending north 


Handling Network Inspections 









Scheduled routines tor inspection and maintenance procedure con- 


tribute to good service by assigning definite responsibilities to distribu- 


tion department forces and by specifying detailed requirements of 


equipment examination and records 


and south for a distance of roughly a 
mile along the principal business 
thoroughfare, with lateral connections 
at various points and the usual 120— 
208-volt tension service from 
about 30 transformer vaults supplied 
by 13.2-kv. feeders. 

Under the jurisdiction of the gen- 
eral superintendent and the assistant 
superintendent of distribution, a tech- 
nical assistant (special tests and 


low 


records) becomes responsible for the 
proper operation and maintenance of 
all a.c. network protectors and for the 
general conditfon of all network in- 
stallations. A maintenance supervisor 
is in charge of the operation and 





5-IN. BY 8-IN. WALL CARD kept in network vaults to record condition of protector and 


counter operations. 


Readings also recorded in the office file 








10’2-IN. BY 8%2-IN. FORM for recording the ampere readings each month on the 
secondary phase wires of each network vault 
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maintenance of network transformers 
and for necessary cleaning and repairs 
to network installations when reported 
to him. This supervisor is required. 
when requested, tq furnish extra help 
to the technical assistant in connection 
with the foregoing special tests and 
records to facilitate operation and 
maintenance. The company’s meter 
department designates a network in- 
spector to aid the technical assistant 
and report to him the first three week. 
days of each week. 


Inspection Routines 


Each Monday the network inspector 
visits each network _ installation. 
Where the transformer and protector 
are in separate compartments, reached 
through manhole covers, the trans- 
former compartment is visited only on 
the first Monday of each month. Any 
undesirable conditions of apparatus or 
installation are reported to the tech- 
nical assistant, whose duty is to take 
remedial action as soon as possible. 
Any required cleaning, pumping and 
transformer maintenance is reported 
to the maintenance supervisor, and 
cable work to the general line fore- 
man. i 

On each visit the network inspector 
examines the protector, reads the op: 
eration counter and records it on 4 
wall card provided in each vault. This 
reading is also recorded in a perma- 
nent record file in the technical ‘as- 
sistant’s office. Any untidy appear- 
ance of the installation is reported and 
also any excess water in network man- 
holes. 

On the first inspection trip each 
month every network transformer is 
examined, checking the oil level in the 
transformer and the grounding 
switch. examining the installation for 
oil leaks and the pothead for com- 
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NETWORK RELAY record card, prevides case history for the relay unit 


pound leaks. The position and state 
of the locking device on the ground- 
ing switch is checked, making sure 
that it is in the operating or “Trans- 
former” position and locked. The tem- 
perature indicator on the transformer 
is read and re-set. The inspector also 
reads with a tong type instrument the 
amperes in each wire on the second- 
ary side of each transformer, record- 
ing the reading. day and time on a 
form provided, This form being in 


size LOE in. by 2? in. 
Protectors Inspected 


Each protector is given a thorough 
mechanical inspection three times a 
year, with cleaning, necessary repairs 
ud adjustments. The relay disk is 
hecked for free operation by discon- 
necting the closing and tripping mech- 
anisms, opening the protector, discon- 
necting the potential elements of each 
relay. turning the disk of each relay 
to the tripping position and permitting 
the disk to turn to the closing position 
der spring tension. The relay is 
hanged if the disk does not, when 
idjusted, rotate smoothly under 
spring tension. Submersible type pro- 
‘ectors are not opened at other times 
inless necessary. Great care is taken 
in opening these not to disturb or 
lamage door sealing gaskets. When 
necessary, doors are pried at the 
atches only and never between door 


and 


case. Gaskets are kept well 
sreased and promptly replaced when 
broken. In sealing doors the clamps 
ure set up slightly more than finger 
tight, then tightened with a socket 
wrench beginning at the middle of the 
door and working toward the ends on 
ilternate sides, the end clamps being 
lightened last. This process is re- 
peated for a final check-up. Special 
weekly mechanical tests are given the 
pumping equipment where required 
to drain a sump. 
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Relays and network protectors are 


tested yearly by the network inspector 
during a mechanical inspection. Each 
relay is removed from the protector 
and replaced with a relay which has 
just been tested and set for that par- 
ticular location. It is planned to keep 
at least one spare relay of each kind 
and make at the meter department 
headquarters. This testing is done at 
the latter place, with cleaning and 
adjustment to the specified setting and 
location as defined by the technical 
assistant. Ordinarily such relays are 


set to open the protector on less than 
5-amp. reverse current and to close it 
on a potential difference of 2 volts. 
The technical assistant also specifies 
settings required at points where 
elevators or other conditions require 
them. 

All network protectors are given a 
yearly operation test at the time of 
the mechanical inspection. Closing 
and tripping mechanisms are discon- 
nected from their regular sources of 
supply, and by rheostat and voltmete: 
applying to each the minimum op- 
erating potential specified by the 
maker. At least two successful opera- 
tions of each mechanism are required 
at the specified voltage, before or 
after repairs or adjustments. New 
protectors are acceptance-tested at a 
company shop where facilities are 
available to check for mechanical de- 
fects and proper relay operation. Sub- 
mersible protectors new or used are 
given an internal air test in the shop 
of about 10 psi.. and must hold this 
pressure 5 min. without appreciable 
loss. 


Each year the technical assistant is 
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responsible for measuring the total 
peak load on the a.c. secondary net- 
work three or four working days be- 
fore Dec. 25. 


Use of Records 


Records of all network transform- 
ers are kept by the maintenance super- 
visor in the same manner as for other 
13.2-ky. transformer installations. The 
technical assistant (special tests and 
records) is responsible for all other 
records of network installations. For 
each network protector an apparatus 
record and an operation record are 
maintained on 8}-in. by 11-in. loose 
leaf sheets filed in the office of the 
technical assistant. The first is a phys- 
ical record of the protector from 
acquisition to retirement. This in- 
cludes acceptance test data, notably 
on voltage drops. mechanical _per- 
formance check-up, dates of installa- 
tion and removal and the filing 
number of any makers’ diagrams or 
instruction books. The operation 
record shows all operations and in- 
spections of a network protector at a 
particular location. Entries are made 
by the inspector after each weekly 
visit and at such other times as the 
counter may be read or inspections 
made. A new sheet is started whenever 
a protector is installed in a new loca- 
tion, or when the sheet already in use 
is full. A card similar to the opera- 
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tion record is kept at each location 
for recording counter readings. 

Each protector relay has a 5-in. by 
7-in. record card, started when the 
relay is received, entries being made 
by the inspector each time that a relay 
is installed, removed or inspected. Re- 
lays are given the company’s numbers 
with a prefixing letter indicating the 
make and kind of relay as follows: 
(A) G.E. phasing relay; (B) G.E. 
master relay; (C) Westinghouse phas- 
ing relay; (D) Westinghouse master 
relay. The “As Installed” column un- 
der “Test Results” indicates the 
setting of the relay at the time it was 
installed at the location given on the 
same line under “Installed At’, and 
the “As Removed” column indicates 
the condition in which it was found 
after one year of service at the loca- 
tion. 

The ampere readings taken monthly 
are recorded in duplicate, one copy 
being transmitted to the superintend- 
ent of distribution for further remand- 
ing to the engineering department of 
the New England Power Service Co. 
The other is filed by the technical as- 
sistant. Annual ampere and kilowatt 
load readings are recorded and filed 
in the last named staff member's 
office. 

When any disturbance occurs on 
the system which involves the a.c. 
network or the feeders supplying it. 


REMARKS 
| (State reason why 
| man was there 
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the technical assistant makes a (de. 
tailed report in an unusual trou}jle 
book of all resulting operations of set. 
work apparatus. This is in addition 
to all other reports of the disturba:ce 
which are regularly entered in {his 
book. Reports of transformer tem. 
perature indicator readings and other 
matters of interest to the maintenance 
supervisor are given him by the tech. 
nical assistant (special tests and rec. 
ords) as soon as received. 


Voltage Ratings 
‘for Industrial Systems 


At the midwinter A.I.E.E. meeting 
the committee on industrial power ap. 
plications arranged a conference for 
the discussion of system and appara- 
tus voltage ratings from the standpoint 
of the industrial user and at the same 
time provide an opportunity for the 
presentation of the view points of the 
utilities and the manufacturers. 

A joint EEI-NEMA committee on 
preferred voltage ratings is studying 
the problem. A subcommittee is col- 
lecting material to be used in an ad. 
visory manner to form a basis for 
standardization. According to the ad- 
visory committee, the problem has 
three major parts: (1) Definition of 
nominal voltage; (2) establish volt- 
age spread for each nominal voltage: 
(3) using the spread as a guide, what 
is to be done for rating of the equip- 
ment? 

From a consumer's viewpoint in the 
steel industry the problem was con- 
sidered by working from the motor 
and equipment back to the bus. Mo- 
tors have a specific voltage rating, for 
example 220 and 440 volts, and will 
operate satisfactorily at plus or 
minus 10 percent of rated voltage and 
plus or minus 5 percent of rated fre- 
quency. An examination of load 
swings in several mills indicated that 
with suitable motors, applications of 
flywheels and motor-generator sets the 
voltage variation was not much over 5 
percent. Recommendations were 
made: (1) 220, 440 and 6,600 volts 
be standard for equipment and 115 
volts for lamps; (2) 6,900 volts be 
maintained at the substation bus; (3) 
2,300, 4,600 and 6,900 volts be stand- 
ard for distribution. 

Other items for consideration will 
be outlined in a subsequent issue of 
ELECTRICAL WorLD. 





1945 @® ELECTRICAL WORLD 





EI 





SS ”" = 





War Effect on Output 


Behavior of curve of weekly output increases 


from year to year tells story of electric utilities’ 


response to demands of war 





BEHAVIOR of our national economy 
under conditions of war is clearly 
reflected in the curve of electricity 
output increases for the years 1939- 
1945. This observation derives from 
examination of the rates of increase 
in weekly outputs of energy over out- 
puts for corresponding weeks in the 
previous year. 

Early in January, 1939, the output 
curve spurted upward from the low 
point caused by the Christmas holi- 
davs. For the remainder of the year 
the curve maintained a fairly steady 
course, except for May and Septem- 
ber. An upward trend starting in 
May indicated the imminence of war 
in Europe. In September war had 
recome an actuality with Germany 
moving into Poland, and the output 
increase moved sharply upward. 

Throughout 1940 there was a con- 
tinual slowing up of rate of output 
increase, even though a gain of 11.2 
percent was registered over 1939. Low 
point was reached in the early fall 
(6.8 percent) when a slow upward 
tend began. This trend accelerated 
in the early months of 1941. Except 
for a drop in April, the curve held a 
relatively even course in spring and 
summer. The high point was reached 
in September (19.5 percent). 

In 1940 and 1941, American indus- 
‘ty was in the process of converting 
from a peace to a war economy. Thus, 
in 194] the annual output increase 
rose to 15.8 percent. 

Although plant conversion moved 
along at a much faster pace in 1942, 
the annual output increase was not 
as startling as in 1941; amounted to 
only a 12.4 percent gain over the pre- 
vious year. In this year, approxi- 
mately 5,000,000 kw. of new generat- 
ing capacity were placed in service. 

The peak in rate of output increase 
was reached in 1943. With plants 
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completely geared for total war pro- 
duction, industry worked its electri- 
cal reserves longer and harder than 
in any previous year. This was clear- 
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ly evidenced in the 17.2 percent an- 
nual output increase over 1942 along 
the line of which the curve of weekly 
increases clings very closely. 

Early in 1944 the weekly output 
curve began to decline, indicating that 
industry had reached a plateau of pro- 
duction; it also indicated that indus- 
try expected an early victory in 
Europe. Toward December the curve 
hit the low of —2.6 percent. With the 
start of von Rundstedt’s offensive late 
in December, the curve began an up- 
ward climb, seen in the 1.7 percent 
for the week of January 13, 1945. 

However, toward the end of Janu- 
ary, 1945, the curve began to decline 
again and, by mid-February, started 
an upward climb which later in March 
was reversed. 
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Editorials 


S. B. WILLIAMS, Editor 





An Engineering Center 
ENGINEERS have increased in numbers and diversifi- 


cation since the days when Charles F. Scott and his com- 
mittee associates prevailed on Andrew Carnegie to donate 
the funds which assured the Engineering Societies Build- 
ing on 39th Street in New York. The building is no 
to meet the needs of the major 
Several of them and the cognate 
Association have gone elsewhere 


longer large enough 
engineering societies. 
American Standards 
for ampler quarters. Meanwhile there are new groups 
that have arisen and begun their activities in other build- 
ings. Some of these. notably the radio engineers, have 
grown to large dimensions. 

Circumstances are unusually propitious right now for 
establishment of an engineering center in dimensions 
spacious enough te accommodate every engineering 
society entitled to the name. Nothing conceivable could 
do more to establish the unity of the engineering front 
than having just such a center. There are medical centers, 
art centers, musical centers, law chambers, each exempli- 
fying a community of interest and offering opportunity 
for concerted recognition by the public. Engineers have 
striven for such recognition but none of the moves carried 
any of the physical evidence of unity that would come 
with establishment of an engineering center to be the 
mecca for engineers of all persuasions. 

Mass membership has the spirit as manifested by 
affiliated functioning in the respective districts. The call 
is for a national community responding to the same cen- 
tripetal urge. 


Electronics Industries 
ONE OF THE FALLACIES that seems to have gotten 


vogue is that there is in the making as a result of the war 
acceleration a group of wholly new industries and that 


, 
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one of these is the electronic industry. Admittedly there 
is a myriad of new businesses that have sprung up to 
make electronic forms of equipment, and meanwhile many 
of the previously existing ones likewise expanded their 
activities several-fold. They are all industries making 
electronic things and collectively they can constitute ap 
electronics industry viewed from the standpoint of 
manufacturing identity. 

But from the standpoint of distinct entities in the field 
of industrial-social performance electronics is no more 
an industry than is measurement or control or carrier 
currents. Certainly it is not an electronic industry in the 
sense that automobiles, transportation, aviation, utilities 
and food are industries. Industrial electronics is a pene. 
trating and percolating art and holds neither threat nor 
promise at the moment of supplanting any prior art on a 
wholesale scale. 

That very fact is what makes the impetus of industria] 
electronics a problem for every other industry. It is not of. 
ten a case of A-to-Z change-over; where there are such 
places they will want some full-fledged electronic engineers 
badly. It is far more a matter of discriminating study to 
find stages in each industrial process or function where 
electronic methods can do a peculiarly favorable job. 
There are rapidly being found just such instances where 
the conventional way of doing something has to bow to the 
newer electronic way. 

The task of the electrical 60-cycle engineer whether in 
an industrial plant or in a utility system is to acquire a 
facility in sensing those places and in finding out just 
enough about the electronic mysteries to be able to keep 
the application working effectively once it has been chosen. 


Insulation Condition 


AS SOON AS the war loads relax enough so that equip- 
ment can be checked more thoroughly than has been pos- 
sible while the loads were so commanding there will be a 
desire to ascertain the condition of insulation. Insulation 
has always been the sine qua non of the electrical industry 
but never so well recognized as in recent days while it was 
being subjected to sustained high temperature. The incen- 
tive is definitely present as never before to find out haw 
much the useful life of the insulation has been shortened 
by the abuse. 

Occasionally the consequences are visually manifest but 
that is a poor check because practically pulverized insula- 
tion often stands up mysteriously well in operation, and 
even under test. There are indications to be obtained }) 
measurement of power factor, of leakage current and of 
insulation resistance but these need to be analyzed on 4 
comparative rather than an absolute basis and correction: 
usually must be applied for humidity and temperature 
departures. They afford information as to drift or pro- 
gressive deterioration without imposing any further stress 
on the insulation. 

Concern about used insulation is about its remaining 
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ability to withstand voltage stress without puncture. The 
natural move is to apply voltage in some form to find 
out whether the material will stand normal working vol- 
tage plus a reasonable margin. The argument and the 
uncertainty is largely whether the “reasonable margin” 
may not be exceeded under abnormal operating conditions 
or whether the very application of too generous a voltage 
stress may not have created an incipient weakness. 

That argument will go on and there will be divergent 
schools of thought about the techniques until someone 
devises a convincing meter that tells quite precisely how 
much deterioration there was before and after such tests. 
Having such a meter the over-voltage tests will be unneces- 
sary. Meter number two will tell quite precisely the spot 
where the deterioration is the worst. 

It is understood that alternator-winding-inspectors are 
dreaming of a pair of meters like that but it is also under- 
stood that their dreams are not likely to be realized. Thus 


whenever there is fear that important insulation has been , 
degraded there will be as many different tests as there is ; 


time and justification for. Justification is at low level for 
some who live pretty nicely by relying on frequent and 
painstaking inspection of little details that may be over- 
looked if all the focus is on the testing procedures. 


No Black Market in Kilowatt-Hours 
TWO AND A HALF POUNDS showed on the butcher’s 


scale. 

“That'll be a dollar,” he said. 

“What?” the customer’s voice rose, “Forty cents a 
pound for salt pork? And solid fat, too, not a streak of 
lean in it! Put it back in the case. We'll live on noodles.” 

As a good citizen, the customer should have reported 
the butcher as a black marketeer. But he didn’t. He just 
wiped out of his mind two visions, one of a pot of beans 
with a succulently jellied chunk of pork nestled in the 
center and the other of crisply fried golden-brown slices 
contrasting with the whiteness of milk gravy. 

Has anyone ever heard of black market operations in 
electric service? Of kilowatt-hours at one price yesterday 
and twice as much today? 

The idea is absurd, of course. There is no rationing of 
electricity, no short supply from which those willing to 
pay boosted prices can get what they want while others 
zo without. And besides, the prices of electric service 
are fixed by governmental authority. Well, so are the 
prices for salt pork and salami. There is a black market 
in meat and the butcher can get away with it. But if elec- 
tricity were rationed the power company couldn't get 
away with any black market stuff. 

There is, literally, no way for a power company to 
indulge in such operations; its prices can’t be changed 
arbitrarily because, quite apart from governmental 
control, the mechanics of accounting alone would pre- 
vent any price juggling. The meters that register energy 
usage are precision devices far more accurate than the 
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scales of any butcher or grocer. There is no way for a 
black market in kilowatt-hours to exist. Maybe it would 
be a good idea for utilities to point out these things to 
the public now that everyone is conscious of the evils of 
price control evasion as they appear in such manifesta- 
tions as salt pork at forty cents a pound. 


The Laundry Comes 
Up from the Basement 


APPEARS that the home laundry is to move up higher on 
the social scale. Anyway it’s to be brought up out of 
the basement and installed on a level more convenient 
for working; maybe even in a guest room because it’s on 


that floor that bed sheets, pillow cases, towels, shirts and. 


other articles for the blanchissage naturally accumulate. 
That’s the pleasant scene painted by our zealous and en- 
thusiastic friends who promote laundry appliances. 

The reason for this improvement in the social tone ot 
the home laundry is the agreeable facility with which 
electricity lends itself to automatic operations, the same 
useful attribute that so increases industrial production. 
There’s the automatic washer, the automatic drier and 
the nearly automatic ironer, housing themselves in sleek 
and sightly cabinets and conspiring together to abolish 
sloppiness underfoot, clothes lines overhead and all the 
other unpleasant and fatiguing characteristics of wash 
day. 

Now range the electric water heater along-side these 
appliances and one can see how the home laundry rounds 
out the overall picture of post-war residential load build- 


ing. 





You Can Help 


Paper is a No. 1 war material shortage—because 
over 700,000 different war items are wrapped. 
packed, labelled, tagged, or made from paper or 
container board. The Pacific war, when it speeds 
up, will require stupendous amounts of paper and 
board since double and triple packing are required 
for protection against weather, insects, etc. 

So please— 

1. Share this magazine with your associates. 
Because of the paper shortage, the number of 
copies is limited. 

2. Organize for a continuous drive in your office 
and plan to collect waste paper of any kind to put 
into paper salvage. Clean out old files, dead corres- 
pondence, obsolete records, useless display mater- 
ials, cartons, etc. 

Aid the war effort — speed victory — 


_ DO THIS EXTRA BIT TO HELP! 
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ASHINGTON COMMENT 


LARKIN, 












Washington Correspondent 


Brownout to Join 
Curfew in Discard 


THE BROWNOUT apparently will be 
discarded on or immediately after 
V-E day. The door to this possibility 
was flung wide open by former war 
mobilizer James F. Byrnes, who said 
the brownout should be withdrawn at 
that time and. at this writing, it has 
not been closed by his successor, Fred 
M. Vinson. 

Its passing will bring no com- 
plaints from the electric power in- 
dustry, for the brownout was esti- 
mated to cost more than $60,000,000 
a year gross, in lost revenue to electric 
suppliers affected by it. It entails, in 
addition, a certain amount of incon- 
venience and even trouble for electric 
suppliers, despite the fact that the 
Office of War Utilities drew order U-9 
so as to minimize these troubles. 


Coal Shortage Doubts 


It is not the brownout’s demise but 
the manner of its passing which causes 
the eyebrows to be raised. The brown- 
out was invoked, according to Byrnes, 
and the President, as well, because 
there existed a coal shortage of major 
proportions. In view of this undis- 
puted assertion, the contention that 
it can be done away with when the 
Germans cease fighting carries the un- 
mistakable inference that no coal 
shortage sufficiently serious to war- 
rant mandatory savings will exist on 
Germany’s defeat. 

This makes intriguing reading to 
householders who are prohibited now 
from obtaining more than 80 percent 
of their normal space-heating needs. 
Early last week, the Solid Fuels Ad- 
ministration for War, whose duty it is 
to oversee the nation’s coal supply, 
said very bluntly that such was dis- 
tinctly not the case. 


Byrnes Unconvinced? 


It may be that Byrnes was con- 
vinced that the brownout could not 
save enough coal to warrant its 


existence, and this is a question which 
can be argued without end. An off- 
cial report on the first months’ opera- 
tions under the brownout, however, is 
expected to demonstrate that savings 
at an annual rate of more than the 
2,000,000 tons originally expected 
from the brownout were achieved. 
Byrnes could have checked this so 
easily that it is difficult to believe he 
planned to end the brownout because 
it saved no coal. 


Cutbacks 


It is equally difficult to believe that 
the coal shortage will automatically 
stop when the Germans stop fighting. 
SFAW says it would take cutbacks in 
war production of 40 to 50 percent— 
and promptly after V-E Day—to clear 
up the coal shortage. Cutbacks of 
these proportions just are not in the 
woods, even under the most optimistic 
interpretation of last week’s spate of 
reconversion discussion by Byrnes 
and WPB Chairman Krug. 

SFAW adds that it bases its esti- 
mates of requirements for bituminous 
coal on the prospective demands of 
three major consumers—utilities, rails 
and steel. OWU anticipates no sub- 
stantial decline in coal consumption 
by utilities after V-E Day, and what 
decline there is will be pretty well 
cancelled if war time is repealed. The 
redeployment of our armed forces to 
face Japan suggests no let-up in rail- 
road demands for coal. 


Hair-Shirt Recipe 


The promise tnat a year after V-E 
Day will see not only war produc- 
tion sufficient to overwhelm Japan but 
civilian production as well on a level 
equal to that we enjoyed before the 
war, indicates either that steel’s de- 
mands for coal will continue apace or 
that those bright new automobiles 
are going to be made of beaverboard. 


If the system which has enabled 
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SFAW successfully to forecast coa| 
requirements in the past now indicates 
continued heavy requirements after 
V-E Day, what’s become of the coal 
shortage? At SFAW, at least, the 
suspicion persists that the shortaye 
will still be around some time after 
V-E day. 

Ever since Byrnes began disrupting 
normal civilian life by banning con. 
ventions and horseracing, turning out 
the lights and closing public places 
at midnight, the charge has widely 
been heard that it is all part of a 
“hair-shirt-for-civilians” | campaign 
engineered by Maj. Gen. Lucius D, 
Clay, Byrnes’ second in command and 
high priest of the cult. 


2,000,000 Tons Saved 


But Byrnes, the President and 
OWU insisted the brownout was a 
coal conservation measure. The elec. 
tric power industry accepted it and 
helped make it work with 99 percent 
efficiency on that basis. The brownout 
has been demonstrated to be a suc- 
cessful conservation measure with the 
ability to save about 6 percent of the 
30,000,000-ton coal deficiency which 
Byrnes said faced the country. It has 
had none of the ridiculous aspects of 
the curfew, roundly condemned by 
many officials in Washington as noth- 
ing short of a major blunder in execu- 
tion if not in conception. 

Now Byrnes, shortly after Washing. 
ton’s anti-hair-shirt brigade claimed 
credit for having Gen. Clay and his 
hair-shirt philosophy kicked upstairs. 
lumps the brownout with the curfew, 
the horse race ban and all the rest as 
something of so transitory a nature 
that it can be junked on V-E Day. 
By this classification, and by the ab- 
sence of any specific showing indicat- 
ing that the coal crisis which existed 
in January will no longer exist on 
V-E Day. Byrnes indicates that he 
may really have considered the 
brownout to be hair-shirt stuff when 
he sold it as a coal saving measure. 


Utter Misinterpretation 


By issuing a report in which he 
described the brownout as necess2ry 
“to reduce electricity used in adver- 
tising at night,” an _ eight-word 
description which is wholly incorrect 
on three points, Byrnes gives the im- 
pression that he knew little and cared 
less about a fiat which affected mil- 
lions of people and cost millions of 
dollars. 
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Aluminum Shortage Made 
Canadian Aid Imperative 


Vice-Chairman Batt of WPB Tells Senate Committee Every Hydro 
Installation in Northwest Which Would Aid Aluminum Output Was 
Made—Shipshaw Project Was Financed to Hurry Production 


Every hydroelectric power project 
shich the Interior Department believed 

wld be installed in the Pacific North- 
est in time to benefit the U. S. alu- 

inam program was installed and an 
dditional 150,000 kw. were installed 
eyond the amount seen possible by the 

Interior Department WPB Vice-Chair- 

in William L. Batt told the Senate 
Small Business Committee this week. 

Batt’s testimony came as the Com- 

ittee, headed by Sen. James Murray, 
\ontana Democrat and an ardent New 
}eal supporter, opened an investigation 

‘ U. S. financing of the Shipshaw 
Yower and Aluminum development on 
(uebee’s Saguenay River. Public power 
exponents have been seeking the inves- 
‘gation for more than two years, charg- 
ng that public power installations in 
the northwest were sidetracked while 

e Canadian project moved ahead with 
igh priorities. 

satt submitted a table showing public 
ower installations throughout the coun- 
‘ry proposed for the aluminum program 
vy Interior Under Secretary Abe Fortas 
‘or 1941, 1942 and 1943, and compar- 
ing Fortas’ figures with actual installa- 
‘ions. The latter figure exceeded For- 
as’ program by 286,000 kw. 

Describing the birth, early in 1941, 
ind growth of the nation’s aluminum 
program, Batt told the committee: 

“We needed vast quantities of alu- 
ninum, and we needed it desperately 
oon. We were buying time, then, and 
iny step and every step that would pro- 
luce aluminum quickly was believed to 
“ amply justified.” 

The United States, through subsidi- 
iries of the Reconstruction Finance 
Corporation, advanced about $68,000,- 
(00 interest free to Canada for develop- 
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ment of the Shipshaw hydro project, 
taking repayment in aluminum. 

The first Shipshaw loan grew out of 
the need for an additional 100,000,000 
pounds of aluminum after a stiff in- 
crease in the U. W. program, Batt de- 
clared. No possibility of increasing 
American production within stipulated 
time limits existed, but the capacity 
was offered by Canada. Had no 
agreement been made with Canada, a 
power shortage in the Dominion would 
have cut off Canadian energy exports 
which were then supplying the Alcoa 
Plant at Massena, N. Y., thus reducing 
the U. S. program, Batt said. 

Canadian negotiations, Batt added, 
were carried out under the Hyde Park 
agreement between the President and 
the Canadian Prime Minister, which 
provided in part that “Each country 
should provide the other with the de- 
fense article which it is best able to pro- 
duce, and above all, produce quickly 

bel 

Between January and May, 1941, Batt 
went on, aluminum requirements were 
quadrupled, rising from 25,000,000 
pounds monthly to 100,000,000 pounds. 





Maine Brownout Lifted 


The entire state of Maine has been 
exempted from terms of order U-9 on 
the basis of the availability of ample 
hydro capacity to cut the use of scarce 
fuels to a point at which no savings 
would be possible under continuation of 
the brownout. The exemption is good 
until June 30, with the provision that 
if any scarce fuel be required to meet 
loads, OWU’s Conservation, Branch 
shall be notified. 





14, 1945 


Batt denied that preference was given 
to Canada over public power programs 
in this country, and said no material 
designed for any U. S. project was 
diversted to Shipshaw. Certain Ship- 
shaw forgings were produced in_ this 
country, he said, but dollar value of all 
Shipshaw materials made in this coun- 
try was less than four percent of the 
entire Canadian cost. 

“If we had used these materials in 
the U. S.,” Batt declared, “it cannot 
be said that even one kilowatt of ad- 
ditional generating capacity would have 
resulted in this country. Moreover, as I 
wish to emphasize, we were able to get 
the Canadian aluminum more quickly 
than anywhere else.” 

As the aluminum demands grew, the 
Canadian contract was doubled, after a 
report by the Federal Power Commis- 
sion and OPM in June, 1941, showed 
that capacity to produce only 600,000.- 
000 pounds of aluminum could be ob- 
tained in this country by the stipulated 
time, this by means of power pooling, 
strengthening interconnections and 
shaving reserve margins. In doubling 
the Canadian contract, the required ad- 
ditional aluminum and an additional 
70,000 kw. were obtained for Massena. 


Shasta Units Sent to Coulee 


The 150.000 kw. obtained for the 
northwest over and above the amount 
Fortas thought could be installed in time 
came about through the diversion of 
two 75,000-kw. Shasta units to Grand 
Coulee, where they went into operation 
long before they could have at Shasta, 
Batt pointed out. 

“In 1943,” Batt said, “we obtained 
464,338,000 pounds of aluminum from 
Canada under the Shipshaw contract. In 
addition to the alumirum we actually 
got from Canada, the development of 
Shipshaw enabled us to keep the Mas- 
sena Plant in operation and to increase 
its capacity by a substantial amount. 
Without Shipshaw we might have lost 
165,000 kw., roughly equivalent to 150,- 
000,000 pounds of aluminum a year; 
with Shipshaw, we retained this amount 
and added enough power to make an- 
other 60,000,000 pounds of metal a 
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year. At the same time, power was as- 
sured for the growing needs of the 
Dominion itself, which was thereby en- 
abled greatly to expand its role as a 
partner in hemisphere defense and as 
one of the arsenals of Democracy.” 
W. L. Clayton, Assistant Secretary of 
State and in 1941 Deputy Administrator 
of the Federal Loan Agency, under 
which RFC advanced the Shipshaw 
funds, was expected to testify and there 
was some possibility that J. A. Krug, 
WPB chairman and head of OPM’s 
power branch when the aluminum pro- 
gram was being expanded, may testify. 


‘Jacona’ Power Ship 
Taken by Government 


The “Jacona,” floating power plant of 
the New England Public Service Co., 
has been requisitioned by the War Ship- 
ping Administration for service at an 
unrevealed destination. 

Since April, 1931, the “Jacona” has 
been at Portsmouth, N. H., where it has 
been connected to the lines of the Public 
Service Co. of New Hampshire. It has 
been supplying the system with 20.000 
kw. which was transmitted to a shore 
substation at 1] kv. and then stepped up 
to 66 ky. 

The loss of capacity will not produce a 
power shortage on the system if no 
breakdowns occur to remaining steam 
production equipment and if existing 
and proposed interconnections with 
neighboring utilities can be used to take 
the place of the “Jacona” in periods of 
low water. Operating costs will be in- 
creased because of the use of less eff- 
cient stations and because of the in- 
crease in purchased power. 

The “Jacona” was launched in 1919 
as a single screw, two-deck. three-island 
type cargo steamer of 5,238 gross tons. 
It has a length of 396 ft. and a beam 
of 53 ft. The New England Public 
Service Co. converted it in 1930 into a 
floating power plant at a cost of approx- 
imately two-thirds that of a plant of 
equal capacity located on land. 

Its first service was at Bucksport, Me., 
in November, 1930, when its two turbo- 
generators were connected to the lines 
of the Central Maine Power Co. to sup- 
ply power for a large tidewater paper 
mill until the Wyman plant at Bingham 
was ready to deliver power. 


Pharr Succeeds Dunlap 


Samuel S. Pharr has been appointed 
to the Tennessee Railroad and Public 
Utilities Commission by Governor J. 
Nance McCord to succeed Porter Dun- 
lap who resigned after 22 year’s service. 





Potomac Basin Plan 
Abondoned by Army 


Engineers Accede to Protests of 
1,200 Residents Who Came to 
Washington for Public Hearing 


The Board of Army Engineers for 
Rivers and Harbors will “submit an 
adverse report” on the proposal to build 
14 multi-purpose dams in the Potomac 
River Basin, advanced by the District 
Engineers, after nearly 1,200 residents 
of Virginia, West Virginia and Mary- 
land trooped to Washington to oppose 
the project at a public hearing last 
week. 

The forthcoming rejection was made 
known in a letter to Senator Harry F. 
Byrd, Virginia Democrat, from Brig. 
Gen. John J. Kingman, senior mem- 
ber of the Board, following a request 
by Senator Byrd for another hearing 
in his state to register added protests. 

More than a half dozen members of 
Congress led the attack against the plan 
at the hearing, pointing out that the 
$235,000,000 project would flood 
thousands of acres of fertile farmland, 
would dislocate the homelife of hun- 
dreds of people, inundate some of the 
Nation’s most historic landmarks, and 
necessitate the removal and relocation 
of highways and railroads. Senator 
Byrd criticized the district engineers 
who drafted the report for taking an 
authorization to study flood control and 
“coming back with a project that is 
more than 90 percent for the creation 
of hydroelectric power,” adding that if 


the plan had been for flood contro} 
alone, very few people would have pyro. 
tested, 

Rep. A. Willis Robertson, Virgini, 
Democrat, said that the project was |()\( 
percent a power project for a com. 
munity that does not need power, and 
declared: 

“I challenge the legal and mora] 
right of the Federal Government to cop. 
demn private property so that the (oy. 
ernment can produce power in conipe. 
tition with private industry.” 

Senator Chapman Revercomb, Wes 
Virginia Republican, declared that t}y 
construction would involve the reloca 
tion of highways and rail lines at a cost 
dwarfing that estimated for the dams. 

Rep. Jennings Randolph, West Vi; 
ginia Democrat and chairman of the 
House District of Columbia Committe: 
had appealed directly to President 
Roosevelt to use his influence to kil! 
the project. In a message to the Presi. 
dent he said: 

“IT urgently request your caref,! 
study and, I hope, your opposition | 
the Potomac River power and_ flood 
control proposal] of Army engineers.” 

In addition to the protests of the Con. 
gressmen and individuals, several] or 
ganizations voiced their disapproval . 
the project, including the Washingto: 
Board of Trade, the Fine Arts Commis 
sion, and the National Park Service, an 
Interior Department subsidiary. 

There was virtually no opposition t 
the completion of the Savage River 
Dam, near Piedmont, W. Va., now 
about 70 percent finished, which 
halted several years ago because o! 





OPPONENTS OF POTOMAC PROJECT—Part of the 1.200 objectors to the Army Ensgi- 
neers’ plan for developing the Potomac River basin listen to testimony at the public 
hearing in the Interior Department Auditorium at Washington. Two prominent 
opponents of the plan were Congressman Howard W. Smith, Virginia Democrat, in 
foreground with arms folded, and at his left, without vest, Senator Byrd of Virginia 
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ystrictions brought about by the war. 

Only a few in favor of the dams 
project’ participated actively in the 
pearing. Mrs. Clifford Durr of Alex- 
andria, Va., member of The Commit- 
we for Potomac Development and wife 
of a Federal Communications Commis- 
joner, asserted that the project would 
“form a basis for the industrialization 
»{ Virginia—the thing it needs most,” 
adding: 

“If, as has been said, we have enough 
yower facilities now, why are rates so 
jigh and why is a brownout neces- 
sary?” 

A spokesman for the Washington 
Central Labor Union, AFL, urged a 
program patterned after the TVA to 
provide cheaper power, end flood dam- 
age. prevent soil erosion and thus raise 
the standard of living, especially in 
rural areas. He added that the project 
vould offer a substitute for coal. 

The D. C. Industrial Union Council. 
(JO, expressed “tentative approval of 
the objectives of this project.” 

The Board’s adverse report will be 
placed before Maj. Gen. Eugene Rey- 
old, Chief of Engineers, who will 
make a further study. Copies of his 
report will be sent to the governors of 
the states and the agencies affected by 
the project for their comments or 
recommendations. Then the report goes 
to Congress for consideration by the 
House Committee on Flood Control. 


Union Electric Co. Takes 
Over Laclede Power Co. 


seginning this month the Union 
Electric Co. of Missouri will serve 
1.000 former customers of the Laclede 
Power & Light Co. which has been 
purchased by the St. Louis utility. Com- 
pletion of the purchase transaction was 
announced March 29 by Union Elec- 
trie’s president J. W. McAfee. Among 
the facilities of the Laclede system 
that were acquired is the Mound Street 
power plant with a capacity of 40.000 
kw. Some 150 employes of the Laclede 
ompany have joined the Unien Elec- 
trie personnel. 


Upholds Revenue Redaction 


A petition of the W. M. Smith Lum- 
ver Co., Jackson, contesting the order 
of the Alabama Public Service Com- 
mission to the Alabama Power Co. to 
reduce its 1944 revenue from residen- 
tial and street lighting customers by 
ipproximately $600,000 has been dis- 
missed by the commission on the 
rounds that the petition did not show 
the lumber company had sufficient in- 
terest to intervene. 
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SEC, TVA Win Cases 
Before Supreme Court 


By 4-4 Decision, Pacific Gas & Electric Denied Rehearing on SEC 
Ruling That It Is North American Subsidiary—Jetferson County, Tenn., 
Loses Suit over Road Damage by Floods from TVA’s Douglas Dam 


The Supreme Court upheld the Se- 
curities and Exchange Commission and 
the Tennessee Valley Authority this 
week by denying the Pacific Gas & 
Electric Co. a rehearing on an SEC 
ruling holding it a subsidiary of the 
North American Co. and by refusing 
to review a circuit court order dis- 
missing a complaint against TVA by 
Jefferson County, Tenn. 

The P.G.&E. case was decided March 
12 when the court split 4-4, with Mr. 
Justice Douglas not participating. In 
the absence of a majority vote against 
the lower court, its decision was 
affirmed. 

Jefferson County sought review of 
circuit court affirmation of a district 
court decision which threw out the 
county’s request for summary judg- 
ment against TVA in the matter of road 
damages. When 120 miles of the 
county’s road system were flooded by 
the filling of Douglas Dam reservoir, 
TVA replaced them to the extent re- 
quired to return the road system to the 
degree of usefulness it possessed be- 
fore the dam was built. The replace- 
ment, which removed a net 84 miles 
of road from the system, was agreed 
to by the county so far as it was a 
question of maintaining the system’s 
utility, but the county reserved the 
right to seek indemnification for the 
actual mileage destroyed and not re- 
placed. TVA, in opposing the request 
for review, argued that its liability 
under the “due process amendment” 
was limited to restoring the system 
to the standard of usefulness it reached 
before construction of the dam. 


Will Review Long Island Case 


The court recently agreed to review 
a circuit court decision which denied 
SEC an injunction against the Long 
Island Lighting Co. SEC, which some 
time ago granted the company a cer- 
tificate declaring it not a public utility 
under the Holding Company Act, 
sought to hold up the establishment 
of a re-capitalization plan approved by 
Long Island stockholders and by the 
New York State Public Service Com- 
mission. SEC has pending hearings on 
revocation of the company’s certificate 
of exemption from requirements of the 
Holding Company Act. 

In opposing SEC’s request for review, 
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the company asserted that: 

“This procedure was brought by pe- 
titioner (SEC) wholly on the hypo- 
thesis that at some future date, peti- 
tioner might, after hearing and 
consideration of the evidence, revoke 
the certificate of exemption; find the 
Long Island is engaged in interstate 
commerce; require that Long Island 
register as a public utility; and enter- 
tain a preceeding under Section 11 of 
the (Holding Company) Act to inquire 
into its capital structure.” 

It added that the lower court had 
ruled: 

“This it (SEC) has not done and 
may not do.” 

Any interference by the courts at 
this stage, the company asserted, would 
“inevitably impair the powers and 
jurisdiction of state instrumentalities.” 


Cases Involve Stockholders 


After hearing brief arguments last 
week, the court had before it for 
decision two cases involving the extent 
to which stockholders may litigate 
actions unfavorable to their companies 
in the absence of action by the com- 
panies themselves. 

One case is that of the American 
Power & Light Co. vs. SEC. The 
commission was upheld by the circuit 
court in an order holding up dividend 
payments on common and _ preferred 
stock to A.P.&L. by the Florida Power 
Co., an A.P.&L. subsidiary. In addi- 
tion, the order directed F.P.&L. to re- 
move $1,815,655 from its surplus and 
to appropriate from surplus $700,000 
yearly until approximately $10,000,000 
had been so appropriated. SEC argued 
that Florida Power & Light is the 
only agency which may seek court 
review of the order and that A.P.&L. 
as a mere stockholder of F.P.&L. may 
not do so. 

The other case, described by SEC 
as a “facet” of the A.P.&L.-SEC case, 
is that of SEC vs. Samuel Okin. As a 
minority stockholder of the Electric 
Bond & Share Co., Okin sought to halt 
an SEC-approved transaction whereby 
American & Foreign Power Co., an 
E.B.&S. subsidiary, settled a $35,000.- 
000 note held by E.B.&S. by paying 
E.B.&S. $5,000,000 in cash and issuing 
it $30,000,000 worth of new notes at 
a lower interest rate. Lower courts held 
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Okin to be a “person aggrieved” under 
the Holding Company Act when Okin 
sought review of the transaction. SEC 
argued that he was not aggrieved and 
that he was entitled to review of the 
transaction only when he can show that 
E.B.&S. directors, by their action or fail- 
ure to act, were guilty of fraud, or a 
breach of trust or duty. 


5% Fire Insurance Cut on 
Utility Property Proposed 


A five percent reduction of fire in- 
surance rates on certain types of electric 
utility property has been recommended 
by the Central Traction and Lighting 
Bureau to constituent regional rating 
organizations and will become effective 
upon adoption by the regional author- 
ities. 

The rate reduction comes as a result 
of negotiations with the Central Bureau 
by the Edison Electric Institute Insur- 
ance Committee. 

The recommended addenda to the 
Electric Generating Stations Schedule 
is “Final Rate Adjustment—Deduct 5 
percent from the final rates (including 
floater rates) produced by this sched- 
ule. This credit to apply to both build- 
ings and contents whether written un- 
der specific or blanket form, and to ap- 
ply after any charge has been made for 
the Inherent Explosion Clause.” 


Independent Union Leader 
Gets Appointment to WLB 


What is believed to be the first ap- 
pointment of a member of an inde- 
pendent union to a Regional War Labor 
Board was that of George L. Mueller, 
president of the Independent Associa- 
tion of Employees of Duquesne Light 
Co., as a labor member of the Third 
Regional War Labor Board’s electric 
utility wage bracket panel. A_ large 
percentage of utility workers in the 
Pittsburgh area are enrolled in inde- 
pendents. 


Canadian Output Drops 


Continuing the trend of the past 
months, central stations in Canada again 
showed a decrease in output in Febru- 
ary. Output was 3,124,235,000 kw.-hr. 
as compared with 3,298,017,000 kw.-hr. 
in February, 1944, or a loss of over 5 
percent. The January output was 3,422,- 
683,000 kw.-hr. 

Output of primary power declined 
from 3,080.771.00€ to 2.645,482.000 kw.- 
hr., but secondary power increased from 
217,246,000 to 478,753,000 kw.-hr. 


A.T. & T. to Test Radio 


Relay for Television 


To determine in practical operation 
the relative efficiency and economy of 
radio relay for transmission of long 
distance telephone messages and of 
sound and television programs, com- 
pared with transmission over wires and 
cables and the recently developed co- 
axial cable, the American Telephone & 
Telegraph Co. has. filed application 
with the Federal Communications Com- 
mission for authority to construct seven 
relay stations between New York and 
Boston. 

Between the New York terminal, 
atop A.T.&T.’s Long Lines Building, 
and the Boston terminal, atop the 
Bowdoin Square Building of the 
New England Telephone & Telegraph 
Co., relay stations will be _ built 
about 30 miles apart. These sites were 
chosen for their elevation because 
microwaves do not travel much farther 
than the horizon and because in this way 
the transmitting and receiving antennas 
are well above intervening obstructions 
so that the waves can be beamed from 
hill to hill. 

The New York-Boston experiments 
are planned in three parts of the radio 
frequency spectrum—near 2,000, 4,000 
and 12,000 megacycles. Eight channel 
assignments, each 20 megacycles wide, 
are being requested from the FCC in 
each of these parts of the spectrum. It 
is planned to use the eight channels to 
provide two simultaneous transmissions 
in each direction, with different fre- 
quencies in adjacent relay sections. 

If the experimental facilities prove 
successful, similar systems will be laid 
out throughout the nation; spur con- 
nections will also be made to nearby 
cities and towns as the demand for them 
grows in post-war years. 
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Exemption from Brownout 
Till October Plea of BPA 


Exemption from the War Productioy 
Board brownout through October, 1945, 
has been requested from the Office oj 
War Utilities by the Bonneville Powe, 
Administration following a review o{ 
Pacific Northwest power loads and ye. 
sources. 

Presently exempt from the fuel-saving 
order through July, Bonneville officia); 
report that the Bonneville-Grand Coulee 
power system will have sufficient surply: 
energy available under critical wate; 
conditions to carry deficiencies of othe; 
utilities in the region for the period ey. 
tending through October. 

The request for continued exemption 
in the Pacific Northwest is being made 
particularly on behalf of small agencie: 
which are not members of the Northwes 
power pool, including municipalities, 
rural electric cooperatives and publi 
utility districts, officials state. 


Consolidated of Baltimore 
Reports Rise in Demand 


The amount of electricity sold in 
1944 by the Consolidated Gas, Electri: 
Light & Power Co. of Baltimore was 9% 
percent greater than the amount sold 
in 1939, President Charles M. Cohn 
revealed in his annual report. 

To meet this demand Consolidated in. 
creased its generating capacity from 
251,000 kw. in 1939 to 462,000 kw. ir 
1944. 

Evidence that the company’s war 
load may have reached a plateau are 
indicated by the 5 percent increase in 
revenue last year as compared with 
increases of 8.5 percent in 1943, 1) 
percent in 1942, and 12.9 percent in 
1941, 
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SITES FOR RELAY STATIONS—Beamed from station to station, messages and 
pictures will be sent by radio under an experimental program planned by the 


American Telephone & Telegraph Co. 
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Wisconsin Utilities 
Establish Fellowship 


Association Will Back 4-Year 
Study of Economic Use of Elec- 
tricity on Dairy Farmstead 


Regents of the University of Wis- 
consin, Madison, last month approved 
a fellowship agreement with the Wis- 
consin Utilities Association provid- 
ing for a four-year study of the “eco- 
nomic use of electric light, heat and 
power for all phases of the dairy farm- 
stead, with the purpose of saving milk 
production.” 

Under the fellowship agreement, ap- 
proved by the board of regents, the 
University is to receive $52,000 for ex- 
penses in conducting the research over 
a four-year period. 

The project will be under the super- 
vision of F. W. Duffee, agricultural engi- 
neer and I. W. Rupel, dairy husbandman 
both of the College of Agriculture. The 
work will be undertaken on a 144-acre 
farm about five miles from Madison, 
Wisconsin, and will begin as soon after 
\pril 1, this year, as the wartime emer- 
gency will permit. 

This latest project follows the line of 
other original research work conducted 
by the University of Wisconsin, 20 years 
ago, under successive fellowships, es- 
tablished by the Wisconsin Utilities As- 
sociation, which pioneered rural elec- 
trification in Wisconsin and paved the 
way for the present farmer acceptance 
of electrification. 

Prof. Duffee convinced representa- 
tives of the association that an extensive 
research project, designed to dig out the 
facts on labor saving through electrical 
mechanization, would prove beneficial 
to the state farmers, the university, the 
itility industry and might do more to 
improve farming than has been done 
for decades. 

University officials said that the first 
phase of the investigation will include 
time-and-cost studies of methods dairy 
farmers now use in doing chores. With 


the records thus obtained for compari- 
son, the next step will be to erect and 
remodel buildings, and test equipment, 
to determine how prescat methods can 
be improved. 

Representatives of the Wisconsin 
Utilities Association who negotiated the 
agreement with the college of Agricul- 
ture officials included S. B. Sherman, as- 
sociation president and vice-president 
and general manager of Wisconsin Gas 
& Electric Co., Racine; C. E. Kohlhepp, 
vice-president and general manager 
Wisconsin Public Service Corp., Mil- 
waukee; G. C. Neff, president, Wiscon- 
sin Power & Light Co., Madison; G. V. 
Rork, president, Northern States Power 
Co., Eau Claire and A. F. Herwig, Mil- 
waukee, executive secretary of the as- 
sociation. 


Ontario Hydro Reveals 
$22,000,000 Rural Plan 


A $22,000,000 electrification plan de- 
signed to bring electricity to 57,400 new 
rural customers and to 85 percent of 
Ontario farms within five years after the 
war ends has been announced by 
George H. Challies, vice-chairman of the 
Hydro-Electric Power Commission of 
Ontario. 

The $22,000,000 expenditure by the 
commission will be for labor and mater- 
ials, with the government providing a 
grant-in-aid to cover 50 percent of that 
cost. 

Under the plan the Rural Power Dis- 
trict Loan Act will be reinvoked with 
the interest rate reduced from five to 
four percent to assist farmers in the pur- 
chase of necessary electrical equipment 
and appliances. 

Expenditures of the 204,500 consum- 
ers which will be on the lines at the 
completion of the plan are estimated at 
$39,000,000, divided as follows: wiring 
of farms and homes, $9,000,000; farm 
equipment, $5,000,000; farm home ap- 
pliances, $16,000,000; and non-farm 
home appliances, $9,000,000. 





PEOPLES POWER COMMISSION—-Organized to take over Nebraska Power Co. 
under LB204, the Commission holds organization meeting. Left to right. Roy E. Bott; 
Charles D. Saunders, secretary: Samuel L. Cooper, vice-chairman; Karl C. Brown; 
Mayor Dan Butler of Omaha. only holdover from the old PPC; David Goldman; J. M. 
Harding, chairman; and C. E. Metzer. Clarence L. Kirkland was absent 
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P.U.D. Starts Move 
to Take Over Utility 


Stevens County Group Adopts 
Resolution to Condemn Facilities 
of Washington Water Power 


A bitter battle between public and 
private power utilities loomed anew in 
Washington state last week as another 
P.U.D. apparently operating on the set 
pattern of “divide and conquer,” put 
wheels in motion for condemnation of 
a sizable chunk of Washington Water 
Power Co. facilities. 

The move, made by the eight-year-old 
Stevens County P.U.D. No. 1, which 
adopted a resolution to acquire all of 
the Spokane company’s properties in 
Stevens County in northeast Washing- 
ton, showed promise of being a case 
designed to test the efficacy of new 
state laws aimed at aiding the P.U.D.’s. 

Probably one of the first of these to 
come under fire would be a law, fresh 
on the statute books from a_public- 
power minded legislature, requiring 
private utilities in condemnation pro- 
ceedings to file with the Washington 
State Department of Public Service. 
wholesale power rates to P.U.D.’s insti- 
tuting the proceedings. 


Utilities Doubt Constitutionality 


Private power interests, however, ex- 
pressed strong doubt of the constitu- 
tionality of the act, confidently pointing 
to a decision of the State Supreme 
Court from which, perhaps, the law 
was born. 

In an action against Washington 
Water Power, Okanogan County P.U.D. 
No. 1 had been thrice thwarted in de- 
mands for filing of such rates—once by 
the Department of Public Service, again 
by the Thurston County Superior Court 
and finally by the State Supreme Court. 

However, doubt as to whether the 
Stevens County P.U.D. would turn to 
the Spokane utility for such power was 
evidenced in a statement by Walter D. 
Smith, president of the P.U.D. Commis- 
sion. 

“Full development of all our resources 
in this county can come only when low- 
cost power is available to all the 
county,” said Smith, “The Grand Coulee 
Dam is producing huge quantities of 
power at extremely low prices just a 
few miles from Stevens County. 

“Without adequate distribution facili- 
ties here, the great power development 
at Coulee Dam is of no value to the 
area. Our action is paving the way for 
complete and adequate distribution of 
electric power in Stevens County.” 

Thus also the P.U.D. official mani- 
fested the Commission’s idea of an 
equitable “solution” for the develop- 
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ment of power and resources in Stevens 
County .... simply take the distribu- 
tion system built up by a private power 
concern and sell federally produced 
power through it. 

To carry out the extensive acquisition 
of Washington Water Power facilities, 
the Commission voted to issue and sell 
$2,000,000 worth of revenue bonds in 
$1,000 denomination, named W. S. 
McCrea, Jr., of Tacoma as engineer to 
make the necessary surveys of the prop- 
erties and employed Thomas I. Oak- 
shott of Colville as attorney for the 
District. 

Facilities listed in the resolution in- 
clude 16 substations and equipment, 
one 60-ky. and four 33-kv. transmission 
lines and all communication lines and 
equipment in connection with them, 
the company’s Meyers Falls hydroelec- 
tric generating plant on the Colville 
River near Kettle Falls, the general 
plant and equipment at Colville, all 
franchises and other publicly granted 
rights and all property owned and 
leased by the company in the county. 

Officials of the Spokane firm were 
mum on the condemnation resolution, 
explaining warily they had not yet 
viewed it. Other private power officials, 
however, tartly asserted the $2,000,000 
appraisal by the P.U.D. is “probably 
only about half what it ought to be.” 


Passamaquoddy Authority 
Act Gets Maine Approval 


An act creating a Passamaquoddy 
District Authority comprised of a seven- 
member board of directors to be named 
by the governor with executive council 
approval has been signed by Governor 
Horace A. Hildreth of Maine. 

The P. D. A. is given authority to 
acquire property for the manufacture, 
production and generation of power and 
to transmit, distribute and sell water, 
steam, electric, hydroelectric and tidal 
electric power. It cannot distribute or 
sell power for other than industrial 
uses in any community within an area 
now served by an existing electric or 
water power utility without consent of 
the Public Utilities Commission. 

The new legislation is considered an 
enabling act should the Federal gov- 
ernment again undertake a Quoddy 
project. 


Co-op to Erect Rural Lines 


Warren Rural! Electric Corp. has been 
authorized by the Kentucky Public 
Service Commission to construct 125 
miles of lines in the Counties of Butler, 
Edmonson, Grayson, Logan, Simpson, 
Ohio, and Warren. 
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Oregon's P.U.D. Act Will 
Face Constitutionality Test 


Oregon’s newly enacted Chesman Act, 
limiting operations of Public Utility 
Districts, will face a test of its legality 
in the state supreme court, Morton 
Tompkins, master of the Oregon State 
Grange and head of the legislative lobby 
against the measure, announced recently 
in Portland. The attack, he suggests, 
will be made by one of the several 
P.U.D.’s, scattered over the state, which 
plan to expand their boundaries to areas 
adjacent to their present limits. 

The home rule provision of the act, 
which enables cities in P.U.D. areas 
to decide for themselves whether they 
wish to be included in the districts, is 
the bone of contention. It provides that 
no municipality may be absorbed by an 
expanding P.U.D. unless a majority of 
its voters so wish. 

Mr. Tompkins insists this will give 
cities, particularly smaller cities, power 
to block P.U.D. expansion by voting 
against inclusion, thus, in effect, becom- 
ing islands surrounded by the districts. 
Court action is anticipated in the near 
future because P.U.D. expansion is 
planned when the war ends. 

The Grange head expressed surprise 
that Oregon’s governor had signed the 
bill so hastily, after it had been enacted, 
in the face of an opinion from the at- 
torney general questioning its constitu- 
tionality. The attorney general’s opin- 
ion was repudiated, however, by Attor- 
ney Wilber Henderson, advisor to the 
governor during the legislative session, 
and Attorney Ralph Moody, legal 
advisor to the senate. 


Chicago Utility Will Add 
Units at Calumet Station 


Necessary priorities have been 
granted the Commonwealth Edison Co., 
for the installation of a 107,000-kw. 
turbo-generator unit and related steam 
generating equipment at Calumet Sta- 
tion in Chicago, Charles Y. Freeman, 
chairman of the board, stated last week 
in his annual address to stockholders. 

Installation of the Calumet unit will 
cost approximately $12,900,000 and will 
require 20 months to complete. Al- 
though it is hoped that the war will be 
over by the time it comes into service, 
this additional Calumet unit, in times of 
expected lesser output, will justify it- 
self by effecting economies through its 
operation in place of older, less efficient 
equipment that will then be reserved 
for peak-hour loads. 

Two steam generating units each 
rated 600,000 lb. per hr. will supply 
steam to the turbine at a throttle pres- 
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sure of 1,250 psi. and a temperature of 
925 deg. F. 

Other construction work on the sys. 
tem is, according to Mr. Freeman, bye. 
ing held to a minimum in the absenc« o{ 
any special projects, 1944 construc} ion 
expenditures totaled $11,286,000. ‘I\\js 
compares with an average yearly expen. 
diture of $39,000,000 for the pre-war 
years of 1940 and 1941. Mr. Freeman ¢s. 
timated that construction work in | 945 
may amount to as much as $20,000.00 
because of additions to the Calumet and 
Dixon generating stations. He pointed 
out, however, that major expenditures 
on the Calumet installation will not ac. 
tually be made during this year. 


J. Leo Scanlon Will Buy 
2 Midwest Utility Firms 


J. Leo Scanlon, who operates the J, 
Leo Scanlon Co., Buffalo, N. Y.,-has con. 
firmed the signing of a contract for his 
acquisition of the Missouri Service Co. 
and the Northern Kansas Power (Co. 
from the Engineers Public Service Co., 
parent company of the two utilities, for 
$750,000, subject to adjustments. 

The two utilities provide power in 
towns of Missouri, Iowa, Nebraska and 
Kansas. The Scanlon concern is 2 
manufacturers’ agent, selling electrica! 
equipment to utilities and industries. 


Forest City, N. C., Will Buy 
System in Nearby Town 


The electric lines, equipment, and thie 
franchise for electric lighting in Alex. 
ander Mills, N. C., will be taken over 
by Forest City, N. C. as soon as con- 
tracts are signed. 

The purchase price of $1,000 include 
power lines, meters, and any tangilile 
property needed to operate the system 
The franchise will give the municipal 
the right to serve 100 homes and busi- 
ness places in the town of Alexander 
Mills but does not include furnishing 
power to the Alexander Mills or an) 
houses owned by that concern. 


Missouri P.S.C. Calls Sale 
of Springfield Utility Void 


The Missouri Public Service Com- 
mission has declared that the Spring 
field Gas & Electric Co. sold its property 
to the City of Springfield without Com 
mission authority and has ordered the 
company to show cause why the tral» 
action is not unlawful and void and wi} 
the P.S.C. shouldn’t order the compat) 
to resume its operations and service. 











































































Increased Stream Flow 
Reported During February 


Throughout the United States at the 
ond of February there was an increas- 
ing stream flow and accumulation of 
ground water, the United States Geo- 
logical Survey reported. In Canada, 
stream flow continued deficient in south- 
ern Ontario and further recession was 
noted in northern Quebec, the Dominion 
Water and Power Bureau reported. 

More than normal accumulation of 
snow prevailed in the Northeastern 
States, with some decrease of flood 
hazard was brought about during the 
latter part of the month by thaws in 
the lower and coastal areas. 

Excessive runoff was reported in the 
West Central States from Texas to 
North Dakota. The runoff of Guada- 
lupe River in Texas was highest of rec- 
rd for February. 

Substantial increases in flow. of 
streams occurred in the Pacific Coast 
states and in Nevada. Prospects for 

rmal runoff during the irrigation 
vason in the 1] Western States were 
sidely reported to be unfavorable. 


FPC Approves Changes 
of Interstate Power Co. 


Proposals of the Interstate Power 
. Dubuque, Ia., to eliminate $23.764.,- 
29 from its plant accounts have been 
pproved by the Federal Power Com- 
sion. These adjustments were estab- 
shed as of January 1, 1941, in con- 
tion with the company’s reclassifica- 
tion and original cost studies of electric 
ant. except for $14,484 which arose 
rough a minor property acquisition 
iring 1944, 
[he company proposes to dispose of 
$17,217,255 by immediate charges to 
iamed and capital surplus. The re- 
aining of $6,547,574 will be amortized 
‘+ a 15-year period by equa] monthly 
irges to income beginning with Sep- 
mber 1945. The FPC order provides, 
wever, that the company may acceler- 
‘e the amortization. 


Ontario Hydro Operating 
Northern Ontario System 


Ontario Hydro-Electric Power Com- 
ssion on March 27 took over complete 
eration of the Northern Ontario 
Power Co. which it purchased late last 
ear (ErecrricaL Wor.p, January 6, 
age 78). Dr. T. H. Hogg, chairman 
Hydro, indicated that there would 
‘¢ no immediate changes in domestic 


rate 


tes and no staff changes at plants 
acquired, 
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Output Curve Continues Downward 


The electric output curve continued 
downward during the week ended April 
7, 1945, according to figures released 
by the Edison Electric Institute. The 
amount of electric energy distributed 
by the light and power industry totaled 
4.321,794,000 kw.-hr. compared with 
4,.329,478.000 kw.-hr. during the pre 
ceding week. During the week ended 
April 8, 1944, the amount of electric 
energy distributed amounted to 4,361,- 
(94,000 kw.-hr., this year’s figure repre- 
senting a decrease of 0.9 percent. 

The West Central group of states 
showed a 9.4 percent increase over the 
corresponding week .of 1944, and the 
Pacific Coast section showed the highest 
loss with a decrease of 6 percent. The 
decrease in the Mid-Atlantic section 
was nearly as high, 5.2 percent. 


14, 1945 


Apr. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 
Feb. 
Feb. 
Feb. 
Jan. 

Jan. 

Jan. 


Weekly Output Millions Kw.-Hr. 


1945 


13 


Apr. 
Apr. 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 
Feb. 
Feb. 
Feb. 
Jan. 
Jan. 
Jan, 


Percent Change 


New England 
Mid Atlantic 


Central Industrial 


West Central 


Southern States 
Mountain 


Rock 


Pacific Coast 


Total United States.. 


1944 1943 


8 4,36! Apr. 10 3,882 
4,409 Apr. 3 3,890 
4,409 Mar. 27 3,928 

18 4,400 Mar. 20 3,947 
4,426 Mar. 13 3,945 
4,465 Mar. 6 3,947 

26 4,445 Feb. 27 3,893 

19 4,512 Feb, 20 3,949 

12 4,533 Feb. 13 3,940 

5 4524 Feb. 6 3,960 

29° «4,524 Jan. 30 3,977 

22 4,532 Jan. 23 3,974 

15 4,539 Jan. 16 3,952 


from Previous Year 





Week Ending 
‘Apr. 7 Mar. 31 Mar. 24 
+ 1.2 — 0.4 + 3.7 
- 5.2 ~ 62 — 3.0 
+ 0.8 + 0.2 + 1.8 
+ 9.4 + 6.1 + 5.3 
49 + 4.6 + 3.6 
— 3.8 — 7.4 —10.0 
— 6.0 — 65 — 2.1 
— 0.9 — 1.8 — 0.2 
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SEC DECISIONS—HEARINGS 





The Securities and Exchange Com- 
inission, in a series of orders recently 
issued affecting electric utility com- 
panies: 


Has autHorizep the Lake Superior Dis- 
trict Power Co. to issue and sell to North 
West Utilities Co., present owner of all out- 
standing common stock, one additional 
share of $75 par common stock, thus in- 
creasing the number of shares to 35,600. 
Lake Superior may then reduce and change 
its authorized capital from $11,235,025 com- 
posed of 70,000 shares of preferred stock of 
$100 par value and 56,467 shares of $75 
common stock to an authorized capital of 
$11,235,000 composed of the same number 
of preferred shares and 211,750 shares of 
$20 common stock; and may change the 
35.600 shares of $75 common outstanding 
into 133,500 shares of $20 common _ by 
-plitting the $75 shares into 3.75 shares of 
$20 common. 


Has approvep Associated Electric Co.’s 
proposed open account advance of $2,500,- 
000 to its subsidiary, Manila Electric Co., to 
aid in the rehabilitation of Manila’s person- 
nel and physical facilities. The loan is to 
be made without interest. 


Has approvep Ogden Corp.’s proposal to 
<ell at public auction 54,000 unclaimed 
shares of its $4 par value common stock. 
The shares were among those issued during 
the reorganization of Ogden’s predecessor. 
Utilities Power & Light Corp., to holders of 
Utilities’ securities. Ogden reserves the 
right to bid not iess than $3.75 a share for 
such stock to prevent selling at a sacrifice 
and will cancel stock thus acquired. 
Proceeds are to be held for the benefit of 
security hélders for six years. SEC reserved 
jurisdiction with respect to the sale price of 
the stock. 


Has EXTENDED until December 31. the 
exemption of General Electric Co. and two 
subsidiaries from provisions of the Hold- 
ing Company Act. The company said it is 
“impracticable” at present to sell their 
holdings in the prior lien preferred and 
preferred stock of New England Public 
Service Co., as required in a SEC order 
of March 16, 1938. G.E., Electrical Securi- 
ties Corp. and G.E. Employees Securities 
Corp. hold 307,005 shares of New England 
common and 35,000 shares of its preferred 
stock. The companies have agreed not to 
dispose of the stock until New England’s 
reorganization has been approved by SEC. 


Has approvep the proposal of Delaware 
Power & Light Co. and its subsidiary, 
Eastern Shore Public Service Co. of Mary- 
land, to sell Eastern Shore’s electric and 
ice properties in St. Mary’s, Charles, Prince 
George’s and Calvert Counties, Maryland, to 
Southern Maryland Electric Cooperative, 
Inc., for a base purchase price of $850,000. 


Has approven the application of Electric 
Power & Light Co. and its subsidiary, 
Dallas Power & Light Co., to retire all of 
the outstanding preferred stock of Dallas, 
consisting of 35,000 shares of 7 percent, 
$100 par value preferred and 43,731 shares 
of $6 preferred without par value, by offer- 
ing stockholders the right to exchange it 
on a share for share basis for a new 4} per- 
cent, $100 par value stock. Any shares not 
exchanged will be called at $110 per share 


plus accrued dividends. Funds for redemp- 
tion will be obtained from the sale of com- 
mon stock to Dallas’ common stockholders 
on a pro rata basis at $60. Any such com- 
mon stock not sold will be bought by Elec- 
tric Power. 


HAs APPROVED a proposal of the Haver- 
hill Electric Co. to issue and sell for cash 
26,000 shares of additional capital stock at 
its par value of $25 by offering such shares 
to stockholders in proportion to present 
holdings. The proceeds, $650,000, to be 
used to pay part of $800,000 indebtedness 
to North Boston Lighting Properties. Ap- 
proval of Haverhill stockholders must be 
obtained within 30 days of date of the SEC 
order. 


Has EXTENDED for one year from March 
30, 1945, the period allowed the Federal 
Light & Traction Co. to complete the sales 
of Tucson Gas, Electric Light & Power Co. 
and two affiliated companies, Stonewall 
Electric Co. and Tucson Rapid Transit Co., 
or to elect to retain the Tucson properties, 
along with Deming Ice & Electric Co., and 
dispose of its other properties as part of its 
integration plan. The request was made be- 
cause of the possibility of an adverse vote in 
an election to approve purchase of Tucson 
property by the city. 


Has aApprovep the proposal of Carolina 
Power & Light Co. to retire all its outstand- 
ing $7 and $6 preferred stocks by offering 
stockholders the right of exchange on a 
share for share basis for a new issue of $5 
preferred stock. Treasury funds will be 
used to redeem unexchanged shares at 110 
plus accrued dividends. Carolina, a Na- 
tional Power & Light Co. subsidiary, has 
outstanding 93,553 shares of $7 and 79.955 
shares of $6, a total of 173.508 shares of 
preferred. Since only 156,158 shares of the 
new $5 preferred will be issued, all shares 
over 90 percent of the outstanding pre- 
ferred that are offered for exchange will 
be redeemed. 


Has eExtTenpED until May 31. 1945 the 
time for consummating the sale by Associ- 
ated Electric Co. of its subsidiary, Missouri 


General Utilities Co. to five cooperatives 
and the city of Rollo, Mo., for a base price 
of $1,610,000 subject to certain adjustments. 


Hearing Scheduled 


Apri, 18: On plan of North West Utili- 
ties Co. to sell through competitive bidding 
its interest in Lake Superior District Power 
Co., Ashland, Wis. 





UTILITY REPORTS 


1945 1944 
*Alabama Power ...... $3,936,611 $4,359,596 
tAmerican Gas & Electric 
and subs ; . 12,242,884 11,563,979 
Central Maine Power... 3,188,269 3,246,335 
eed Light & Power 3,857,472 3,622,507 
*Consumers Power . .... 7,140,413 7,777 853 


*Georgia Power ........... 4,889,118 5,827,540 
*Houston Lighting & Power 3.045.116 2,837,405 
*Ohio Edison and sub....... 3.499.554 3,852,158 
*Tampa Electric Seca, Ae 1,162,023 
: 1944 1943 
{indianapolis Power & Light 2,082,615 2,077,312 
tNew Jersey Power & Light. 1,152,506 975,750 


“Twelve months ended February 28. 
tTwelve months ended January 31. 
tTwelve months ended December 31. 
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Connecticut Utilities Make 
Output Record Last Yea; 


Connecticut utility companies for the 
sixth successive year set a new all-tirne 
record in 1944 both in generation and 
sale of electric current. This last annwa| 
total exceeded combined totals of any 
two years prior to 1939. Combined totals 
in 1944 of the Connecticut Light ¢ 
Power Co., Hartford Electric Light Co,, 
United Iluminating Co., and Connecti. 
cut Power Co., recorded an output of 
2,391,217,000 kw.-hr., a two percent gain 
over 1943. 

Connecticut Light & Power Co. led 
all companies in the state by dispensing 
above a billion kilowatt hours of elec. 
tricity. This mark was never achieved in 
Connecticut before—a total of 1,005. 
024,000 kw.-hr. Bridgeport and Ney 
Haven divisions of the United Tluminat. 
ing Co. accounted for 659,404,000 kw.. 
hr. Hartford Electric Light Co., 472,572. 
000; Connecticut Power Co., 218,217, 
000, all figures are peak for each com. 
pany with the exception of the Hartford 
Electric Light Co. which dropped 1.5 
percent below 1943. 


Shasta Interim Wholesale 
Rates Get Ickes’ Approval 


Interim wholesale rates for electric- 
ity from Shasta Power Plant of Cali. 
fornia’s Central Valley Project, amount- 
ing to about five mills per kilowatt- 
hour on a 50 percent load factor, have 
been approved by Secretary of the In- 
terior Harold L. Ickes, it was announced 
recently. Rates are scheduled with the 
provision that they are subject to modi- 
fication following post-war C.V.P. de- 
velopments. 

Though the bulk of Shasta’s power 
(150,000 kw.) now is sold to the Pacific 
& Electric Co. under a special 
wartime contract. 50.000 kw. may be 
withdrawn and sold to other customers. 
it is stipulated in the contract. Several 
municipalities in the Sacramento Val- 
ley are interested in purchasing Shasta 
power, the Bureau of Reclamation 
reports. 

Rates announced, applying to firm 
power only, vary from 14.27 mills for a 
10 percent monthly load factor to 3.56 
mills for a 100 percent monthly load 
factor. 


Gas 


Municipal Gives Rebate 


Remittances totalling about $10,000 
were made to customers of the Oberlin. 
Ohio, municipal plant for the February 
15-March 15 period because the sur 
plus of the plant had reached $100,000. 
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Fences Are Painted by 
“Flow-Coating” Method 


An average of 400 ft. of high 
fence was painted in one day by a 
four to five-man crew of the Buffalo, 
Niagara Electric Power Corp., when 
the “flow-coating” method was used. 
As much as 488 ft. of 8-ft. fence was 
“flow-coated” in a single day by one 
crew. 

The method required a portable 
board backing to prevent paint from 
blowing and to direct surplus paint 
into a trough under the fence. The 
splash boards were made of 3-in. ply- 
wood, 4 ft. by 8 ft., and have hooks 
at top to attach them to the fence. 

Paint was applied to the top by 
air compression, from the side op- 
posite the boards, and flows down 
both sides of the fence. Surplus 
paint flowed into a trough and was 
used again. Three coats were ap- 
plied to each fence—a rust killer, 
primer and final coat. 

To “flow-coat” a 100-ft. length of 


DESIGN - CONSTRUCT : OPERATE -: MAINTAIN 


8-ft. high wire fence approximate 
amounts of paint materials required 
were as follows: Quantity of rust 
killer depended on condition of 
fence; 14.7 gal. of Savasal for thin- 
ner; 5.2 gal. of No. 701 primer; 4.7 
gal. of Silver Gray finish; latter two 
are products of Sipes Paint Co., 
Pittsburgh, Pa. 


Resag Conductors 
in Half Usual Time 


Conductors on a 132-kv. transmis- 
sion line from Chicago to Waukegan 
on the system of Public Service Co. of 
Northern Illinois were recently re- 
sagged in half the usual number of 
manhours thanks to a simplification 
of the normal procedure for removing 
slack from transmission lines. 

The improved procedure, submitted 
as an employee suggestion, won for 
Victor E. Edholm an award of $300. 
Formerly the resagging of con- 








BACKING BOARDS ARE SET UP (Left) and wire fence is painted by “flow-coating” 
method (right). Paint flows down both sides of the fence at once 
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ductors was done by pulling slack 
from one dead-end tower to the next 
dead-end tower, one conductor at a 
time. This required the transfer of 
rigging and equipment the full length 
of the line between dead ends and 
necessitated climbing each transmis- 
sion tower three times, hoisting equip- 
ment each time. 

Under the simplified procedure 
when slack is to be pulled on a tower 
line the equipment is raised only once 
for each tower. Starting a certain 
convenient number of spans (usually 
about a mile) from one dead-end 
tower, the upper conductor is pulled 
up to the new sag and held until 
clamped in at the insulators. When 
the holding line is released for this 
first pull, each tower (back to the 
dead end) absorbs part of the tension. 
The operation is repeated for the mid- 
dle and bottom conductors at this 
first pulling point. 


Subsequent Pull Paints 


Equipment is then lowered and 
moved on, about a mile to the second 
pulling point and again raised. From 
this second point conductors are 
pulled up until the insulator string at 
the first pull point is vertical. The 
second mile of wire is then pulled to 
its proper sag. It will of course be 
necessary to go back to the interven- 
ing towers between the dead-end struc- 
ture and the first pull point and reset 
the conductor clamps so that the in- 
sulator strings are restored to vertical. 

This procedure is repeated at the 
several pull points between dead ends, 
each time allowing the slack to run 
ahead. Finally, when the second dead- 
end tower is reached all accumulated 
slack is removed and the operation is 
completed for that line section. 
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Vector Analysis of Meter Connections—I 


By NICHOLAS B. COOK 
Public Service Elec. & Gas Co., Paterson, N. J. 


There is considerable diversity of 
method in the application of vector 
analysis to the solution of problems 
involving connections of the watt- 
hour meter and its associated instru- 
ment transformers. The physical re- 
lationships are often confusing and 
may lead to faulty analysis unless one 
is conversant with meter practice. 
This series of articles presents a logi- 
cal method of procedure, which can 
be understood and applied by men 
not highly skilled in analysis, by re- 
ducing each problem to ordinary 
algebraic and vectorial equations. 


sequence - 
ABC 





POLYPHASE watthour meter with its 
C.T. and P.T. properly connected in a 
three-phase three-wire circuit 


Letters A, B and C in the diagram 
denote a phase sequence in which volt- 
age AB leads voltage BC by 120 deg., 
etc. The positive sign indicates posi- 
tive instantaneous polarity. Trans- 
positive instantaneous polarity Trans- 
former primary current flows toward 
the polarity mark, i.e. the primary 
current enters at the polarity mark; 
secondary current flows away from its 
polarity mark. Therefore the voltage 
across potential transformer No. 1 is 
F.2; i.e. from A to B; the voltage 
across potential transformer No. 2 is 
Ecs. Secondary voltage takes its sub- 
script designation from the primary. 


Current in Meter Coils 


In the watthour meter the current 
flow in all coils is assumed to be from 
left to right; i.e. from “line” side to 
“load” side. 

The current in each current coil 
may be found by Kirchhoff’s First 
Law, namely that the vectorial sum of 
the currents directed toward any junc- 
tion is zero; or in other words, that 





* First of a series of articles on vectorial 
solution of meter connections 


122 


at any point in a circuit the sum of the 
currents flowing toward the point is 
equal to the sum of the currents flow- 
ing away from the point. 

The voltage impressed upon each 
potential coil may be found by Kirch- 
hoff's Second Law, namely that the 
vectorial sum of voltages taken com- 
pletely around any circuit is equal to 
zero. Voltage drops (across potential 
coils) are considered negative; volt- 
age rises (across transformers) are 
considered positive, with proper re- 
gard for the order of subscripts. 
When the voltage path through a 
transformer secondary winding pro- 
ceeds from polarity (positive) to non- 
polarity, that voltage takes the nega- 
tive sign. 

To show what currents and volt- 
ages are acting in a meter, draw a 
diagram of connections and set down 
the fundamental vector diagram. The 
arrowheads are omitted in order that 
they may later be attached only to 
those vectors that represent meter 
voltages and currents. 

The phase rotation being known, 
the lines A. B, C can be properly 
identified. It is immaterial, vectori- 
ally, which line is designated as A or 
B or C so long as the order of letter- 
ing follows the phase sequence. In 
the vector diagram the conventional 
counter-clockwise rotation may _ al- 
ways be used. 

In the analysis of the diagram of 
connections the voltage between meter 





VECTOR DIAGRAM showing current 
and voltage relationships 


terminal 1 and terminal 2 is clearly 
F.x, for by Kirchhoff’s Second Law, 
—E,,—Ess=0. Similarly the voltage 
between 7 and 8 is Ecs, or Esc re- 


versed. The current in 3-4 is trans. 
former secondary current I, since co}! 
3-4 is in series with the secondary 
winding of the current transformer 
in line A. The current in coil 5-6 jg 
Ic. These relations are given in vec. 
torial form assuming unity power 
factor and balanced load. 

It can be shown that the power act. 
ing in the upper element is equa! to 
the product of the voltage vector 
Ex» and the projection of the current 
vector I, upon the vector Ean; or in 
the upper element 


Fieve — UAB I, cos 30° 
Similarly, in the lower element 
Piewer = Ecs I. cos 30° 


Since in a balanced three-phase 
system the line voltages are equal and 
the line currents are equal, the total 
power at unity power factor may be 
expressed by the equation 

P = 2 El cos.30° 
or P= V3 El 

If the power factor is lagging, the 
angle between Ex» and I, is greater 
than 30° and 

Poser = Een L. cos (30° 4 6) 
in which 4 is the angle of lag. 

For the same condition the ang: 
between Ece and Ic is less than 30 . 
unless # is equal to or greater thay 
60°; and for any value of 4 

Piower = Ece Ie cos (30° —6) 

The total power at balanced |oad 
is given by 

P = V3 EI cos 6 

This expression is fundamental. It 
is the basic value of P against which 
must be compared all other values ob- 
tained by incorrect connections. 


Fire Destroys Primaries; 
Restoration Unorthodox 


One way of restoring service when 
poles and primaries have been de- 
stroyed by a fire in a nearby building 
is to wait for the fire to die down and 
proceed in the conventional manner. 
However, when these primaries feed 
a hospital and war plants and a dela: 
cannot be countenanced, other meth- 
ods must be found. This was the 
problem recently encountered by R. 1. 
Cooney, general superintendent of the 
Lansdale Municipal Electric Depart: 
ment, Lansdale, Pa. 

For a solution, 100 six-pin cres* 
arms were laid on the ground spaced 
approximately 6 ft. apart. The neces 
sary insulators installed and the \o- 
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2/0 copper tightly tied allowing no 
sag. The four 3-phase, 3-wire 2,300- 
yolt circuits were installed in this 
manner for the three sections which 
were destroyed. 

By utilizing this unorthodox con- 
struction complete service restoration 
was made in approximately 73 hr. 
However, if the line crew had waited 
for the fire to die down and strung 
the primaries in the conventional 
manner, many additional hours of 
service outage would have resulted. 
4s a safety measure, it was necessary 
t) patrol this section of line until 
relocation on new poles was com- 
pleted. 


Portable Transformer 
for Relay Tests 


By J. P. DAWSON, 
Meter Engineer 


Woodstock (Ont.) Public Utilities Commission 

When our meter department is re- 
quired to work on relays and meters 
in factories being served with 550- 
volt power we use a portable trans- 
former only when the main switch is 
ypened. The transformer is a stand- 
ard 550-to-110-volt transformer rated 
| kw. sold under the name of control 
ircuit transformer and intended to 
be used on 550 volts to supply some 
isolated device requiring 110 volts. 
These transformers are available in 
various capacities. 

We mounted the transformer in a 
wooden box approximately 16 by 13 
by 10 in. deep. The lid opens along 
the 16 by 13-in. side, and the box 
nas a heavy leather strap for carrying. 

Inside the box we mounted a fuse 
on the incoming side, and two duplex 
convenience outlets as output from 
the secondary. It will operate an 
electric drill and all the portable 
lights we need, and then without 
the drill connected it operates the 
relay test set to test the main breaker 
and relays so that we can be sure that 
they will operate mechanically under 
dlectrical overload. 

Previously we either had to drill 

any holes we needed by hand and 
work with flashlights and test our 
relays with the actual breaker blocked 
“cause our power to our relay test 
vas shut off when the main breaker 
opened. 
_ The two primary leads have spring 
nooks to clip over the disconnecting 
‘witch lugs after the disconnecting 
iwitch has been opened. 
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Temperature Rise Tests on Submarine Cable 


By G. LESLIE HILL’, 
Ass‘t. Engineer, Bureau of Tests & Inspection, Pacific Gas & Electric Co., Emeryville, Calif. 


Concern as to the temperature of 
conductors in a heavily loaded sub- 
marine cable feeding a shipyard was 
felt by Pacific Gas & Electric Co. be- 
cause of the fact that part of it was 
known to be buried in mud. This 
led to an interesting test which indi- 
cated an appreciable though not dan- 
gerous rise in temperature. Further, 
the tests showed that temperature of 
submarine cables that may be buried 
in mud cannot be taken for granted. 

The particular section of the 500,- 
000-cir. mil, three-conductor, 12-kv. 
cable in question was an 800-ft. length 
crossing a ship channel as shown by 
the accompanying sketch. Tests were 
made with the aid of a diver, an as- 
sistant, the regular equipment on a 
barge, and an attending launch and 
crew. The diver located the cable in 
the channel bottom by walking slowly 
in the mud until he came upon a warm 
spot. Then he would probe with a 5- 
ft. wood rod until he located the ar- 
mor of the cable. A bare copper-con- 
stantan thermocouple was flattened 
and placed on the bottom of the wood 
rod, the rubber covered leads running 
back along the rod and up to the 
barge. The bay waters made an ex- 
cellent constant-temperature cold 





PLAN VIEW of submarine cable cross- 
ing under temperature investigation 


junction bath alongside the barge 
The diver was cautioned to make a 
hole in the mud no larger than the 
wood rod so that water could not 
fill the hole and cool the thermocou- 
ple. 

The accompanying curve shows the 
temperature rise of the cable armor 
for different depths of the cable in 
the mud. Values are quite consistent 
when it is considered that the diver 
estimated the depth of mud by 





* Asst’t. 
spection. 


Engineer, Bureau of Tests & In- 
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notches on the rod and communicated 
the information to the recorder on 
the barge by his telephone. A total 
of sixteen readings were taken on the 
armor of the cable across the 800-ft. 
channel. Maximum temperatures 
found was 34.5 deg. C. For compari- 
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Temp. Rise of Cable Armor, Deg.C. 
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TEST RESULTS showing temperature 


rise of cable armor for different depths 
in mud; 3-cond., 500 Mcm. round 12/32- 
in. rubber insulated, jute filler, 
jute belt, No. 4 galvanized steel armor. 
Overall diameter 4.125 in. 


¥.-in. 


son, readings were also taken on the 
lead sheaths of the three 750,000-cir. 
mil, single-conductor cables if a 6-in. 
pipe passing through the shipyard. 
Maximum temperatures obtained here 
was 39 deg. C. 

It took two days to cover the work, 
the readings being taken over a 3- 
to 4-hour period in the middle of each 
day, during which the load on the 
cable was quite steady at 470 to 500 
amp. 

Conclusions drawn from _ those 
tests are that the thermal resistivity 
of the mud appears to be a function 
of the depth below the bottom and that 
the temperature rise of the armor 
warrants consideration when operat- 
ing old submarine cables and also 
when selecting new cable. The maxi- 
mum temperature rise of the armor 
was found to be 17.5 deg. C. at the 
location of maximum depth in the 
mud. The maximum conductor tem- 
perature was then calculated to be 
57.5 deg. C., which is considered to 
be within a safe operating tempera- 
ture for this cable. It was of particular 
interest that the diver noted the mud 
surrounding the cable to be dry and 
hard to penetrate with his probe. Tests 
were conducted by the author and D. 
G. Kilgour. East Bay division, Pacific 
Gas & Electric Co. 
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Adjustable Racks Provide Anodizing Economies 


Time required to load work for 
anodizing almost halved, substantial 
savings made in electric ¢urrent, a 
far greater utilization of the available 
anodizing tanks permitted by orderly 
arrangement of parts to be treated— 
these are the outstanding economies 
obtained by use of adjustable racks 
at The Glenn L. Martin Co., Balti- 
more. Maryland. The racks were de- 
signed by employees in the finishing 
and plating department and replaced 
spring hangers for all tubes, formed 
parts and heavy gage flat work. 





FIG. 1—Single-post anodizing rack: in 
foreground parts are being unloaded: 
in background fully loaded racks have 
parts criss-crossed 


There are two basic types of rack, 
with each being made in several sizes 
so that by using them singly or in 
combination practically every size 
and type of part can be handled. 
The first type of racks (Fig. 1) con- 
sists of an aluminum alloy center 
post with a frame at the bottom on 
which parts can be stacked around 
the center post in log cabin manner 
and a pressure plate at the top to hold 
the racked work in place. The top 
edges of the bottom frame are toothed 
to keep the work from slipping, and 
the pressure plate is adjustable and 
held in place by a spring and pin 
inserted in holes in the center post. 
The top of the center post is in the 
form of a hook to permit easy han- 
dling with an overhead conveyor. 
Two racks can be used to hold long 
parts. 

The second type of rack (Fig. 2) 
has two posts with a fixed channel 
section separating them at the bot- 
tom and a moveable similar section 
at the top. Top edges of the lower 
section and bottom edges of the top 
section are toothed to prevent slip- 
ping. Work is loaded on the bottom 
section and the top clamped down 
to hold it in place similarly to the 
single-post racks. In loading large 
parts which would cover each other 
such as large corrugated sheet, small- 
er parts are used as spacers, thus 
utilizing the solutions to the utmost 





FIG. 2—Two-post anodizing racks. Length of parts requires use of two racks. 
Small parts serve as spacers between the longer parts 
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and avoiding to a large extent thej 
waste on handling equipment. 
The new racks are both simp 
and durable and provide a sure ap 
positive electrical contact. Where t} 
former spring hangers had to } 
cleaned after each usage and 409 
lost their temper and springiness, th 
new racks have an almost indefinj 
life, with only the bottom fray 
having to be cleaned after usagg 
Since this frame is of straight rigi 
metal construction, it is easily cleaneg 
and unaffected by the cleaning bat) 


Dry-Type Transformers; 
Operating Experience 


Performance of “Class B” jinsy 
lated dry-type transformers of a mod 
ern design and in sizes up to 4,00 
kva. and for voltages up to and in 
cluding 15,000 was outlined by W. 
Satterlee, Transformer Engineer 
Westinghouse Electric & Manufac 
turing Co., Sharon, Pa., in a pape 
presented at a recent meeting of In 
ternational Association of Electrics 
Inspectors in Albany, N. Y. 

Many transformers of this dry-typ 
design have been in continuous oper 
ation for more than seven years. 1» 
day, over 2,000 transformers are j 
service totaling approximately 1.((0, 
000 kva. Never has a breakdown 0 
the winding insulation occurred j 
any of these transformers which 
could be directly attributed to aq 
excessive winding temperature. an ac 
cumulation of dirt, the effects of con 
densation or operation in a humid 
atmosphere. 

With 2,000 transformers in opera 
tion, four transformers have failed 
in service. It is of interest to note thé 
cause of these failures, the resulting 
damage to the windings of the trans 
formers and what was necessary (0 
put the transformers back into serv 
ice. 

A 600-kva., three-phase, 6,900-vol 
dry-type transformer flashed over 2 
a result of a severe lightning surge 
The voltage impressed on the high 
voltage winding was estimated to > 
in excess of 100 kv. Connected di 
rectly to the secondary of a 45.00) 
kva. bank of power transformers 


this dry-type transformer had 1 * 
lightning protection of any kind or na 


overcurrent protection between ! 
and the power transformer Dank 
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HOW IT WORKS: 


TEMPORARY FAULTS SUSTAINED FAULTS 


In the event of a temporary fault at any point on the In the case of a sustained fault, such as a branch-circuit 
feeder or branch circuits, the feeder circuit breaker in the conductor coming down, the feeder circuit breaker instan- 
unit substation trips instantaneously and recloses in a frac- taneously trips and recloses as before, thus checking to 
tion of a second. This breaker opening takes place before determine whether the fault was temporary. The persisting 
the fuse, which protects the faulted branch circuit or sec- fault causes the instantaneous trip to be blocked and the 
tionalized portion of the feeder, can blow. Thus, service is time-overcurrent relays to be put into operation. 
restored to all customers after a momentary interruption of The first trip is fast, but the second is slow, delayed 
only a few cycles. enough to let the fuse which protects the faulted branch 
circuit blow before the feeder circuit breaker opens the 
second time. The blowing of the fuse disconnects the 
faulted branch, and thus prevents the second opening of 
the circuit breaker. 

‘“Fault-selective” feeder protection is only one of the extra 
advantages offered by General Electric master unit sub- 
stations. Ask your G-E representative to give you further 
details. General Electric Company, Schenectady 5, N. Y. 


JNIT SUBSTATIONS LSE TS 
GENERAL & ELECTRIC 
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feeding it. The high voltage wind- 
ing was severly damaged; the line 
leads and a considerable portion of 
the winding were fused because the 
system breaker on the 150,000-volt 
line feeding the power transformer 
permitted arcing for a considerable 
period of time. It is interesting to 
know that neither an explosion nor a 
fire occurred. It was necessary to re- 
place the windings. 

A 1,000-kva., three-phase, 13,800- 
volt, dry-type transformer was tem- 
porarily put out of service because of 
a lightning surge. However, in this 
case, flashover occurred across two 
plain rectangular porcelain insulators 
which were used to support the high- 
voltage leads. As a secondary result, 
a small arc occurred at one point be- 
tween the two outer turns of the top 
high voltage coil section of one phase. 
The turn insulation was only slightly 
damaged. Permanent repair of the 
winding was made and the trans- 
former was put back into service 
within two hours after the failure. 
Later, the rectangular-shaped porce- 
lain insulators were replaced with 
round corrugated insulators in line 
with present-day practice. 

Two other dry-type transformers 
failed after short periods of service. 
One failure was caused by a short- 
circuit between two adjacent turns 
in the high voltage winding, appar- 
ently the result of a poor joint in the 
copper which punctured the insula- 
tion. Repair was effected easily and 
quickly. The other transformer out- 
age was caused by the flashover of 
a porcelain lead support which may 
have been due to an excessive accumu- 
lation of dirt. The only repair neces- 
sary was to replace the porcelain 


lead support. 


Repair Damaged Threads 
on Machine Lead Screws 


For reconditioning the damaged 
threads on lead screws on exciter 
rheostats and breaker-tank mechan- 
isms, deformed either by accident or 
normal wear, a quick and easy 
method has been devised by Clifton 
Roberson, a maintenance man at Gen- 
eral Electric’s Erie Works. 

In this method a lathe dog (4) 
clamps a V-block (2) machined to 
hold a cutting tool (6) to the lead- 
screw nut (7). In effect the nut be- 
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| LEVER 
2 V-BLOCK 

3 SET SCREW 

4 LATHE DOG 

5 LEAD SCREW 

6 CUTTING TOOL 
7 LEAD SCREW NUT 










SET-UP FOR REPAIR of machine lead screw 


comes a die with a single point cut- 
ting tool when a tool bit, ground to 
fit the thread, is inserted in the V- 


_block and locked with a setscrew (3). 


The tool will clean burrs and bumps 
preceding the nut, which is held sta- 
tionary by a long lever (1), while the 
screw (5) is driven by a lathe. 

Since few shops are equipped to 
machine such long pieces, the usual 
procedure is to file off the deformi- 
ties. This involves considerably more 
time than the proposed method of 
repair, which can sometimes be per- 
formed without disassembling the 
screw. 


Clean Meter Covers 
on Turntable 


One quick and easy way to take 
paint off glass meter covers is to 
scrape it off with a razor blade as 
the assembled meter revolves slowly 
on a motor-driven turntable. The illus- 
tration shows the method in operation 
at the meter shop of Indianapolis 
Power & Light Co. 

In this case a washing machine 
gear box, belt-driven by a fractional 
horsepower motor is mounted below 
the work bench. Low speed shaft of 
the gear box projects through the 
bench top. To it is fastened a flat 
circular plate or turntable to which 
in turn is bolted a_ conventional 
meter socket. The completely as- 
sembled meter, paint-spattered glass 
cover and all is placed in the socket 
and is turned at around 120 rpm. by 


April 14, 





the mechanism. “Window cleaner” 
sprayed on the cover as it turns, 
helps along the removal of paint and 
dirt. Note that the operator holds ; 
cloth in his left hand, wiping the 
cover as it turns clockwise. Of course 
safety requires that the razor blade 
be held in a handle of some sort a 


PAINT-SPATTERED glass meter cover 
being scraped clean with razor blade 
as it revolves on power turntable 


can be observed in the illustration. 

The Indianapolis utility, which pat: 
terned their turntable after one 2: 
tributed to the Los Angeles Bureau 
of Power & Light, reports that with 
the turntable one man can clean about 
25 meter covers in a couple of hours 
whereas it was an all day job to 
screw nut (7). In effect the nut be- 
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1/9-CYCLE OPERATION clears 
high-voltage fault currents before 
they can do harm 


IMITAMP control, for use with squirrel-cage, synchronous, 
and wound-rotor motors, provides fast, positive short- 
circuit protection so necessary for safe operation at high voltages. 


Your Motor Is Protected by These Three Limitamp Features 


1. V%ecycle Operation—By means of Type EJ-2 fuses, a rise in 
current due to a short-circuit is cut off in less than one-quarter 
cycle, and cleared in less than one-half cycle—long before fault 
currents can harm your motor. 


2. Efficient Overload Relays—Accurately calibrated against 
actual motor characteristics, isothermic overload relays protect 
your motor from overheating due to sustained overloads, locked 
rotor, or single-phasing. 


3. Undervoltage Protection—-When there is a low voltage or 
when power fails, the control takes the motor off the line, and 
the motor will not restart on return of power. 


Noiseless in Operation—Limitamp control works silently. 
Operators are not startled by any part of its operation. Even 
when a fuse blows, there is no noise. There’s only a plainly visible 
bulge in the end of the fuse. 


A Co-ordinated Control 


Air-break contactors, designed to meet the most severe require- 
ments of high-voltage motor-control service, are co-ordinated 
with the EJ-2 fuses. Because the full short never passes through 
these contactors, it is possible for them to have a mechanical 
life of several million operations, and contact-tip life 
many times that of conventional devices. Bulletin 
GEA-4247 gives a well-illustrated description of all 
the features that make Limitamp control tops in the 


| field of high-voltage control. Ask our local office for a on about Y 
s copy, or send the coupon direct to General Electric +g like more informa’ pr 
Company, Schenectady 5, N. Y. : 4 ee eo es, ee 


Buy all the BONDS you can—and keep all you buy 


GENERAL { ELECTRIC 
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This sketch and the circuit diagram show a 








recent Installation of complete primary- 
switchgear equipment which G.E. built for a 
large industrial. 

The entire installation consists of standard 
repetitively manufactured equipments. The 
units, like building blocks, can be arranged 
' to suit almost any floor plan. 

by 28 The nearly completed station-type switch- 
¥ gear is shown below on our assembly floor, 
} where we duplicate the actual installation 
floor plan and test all such assemblies to 
insure proper co-ordination. The complete 


equipment is designed with accent on accessi- 






bility of all parts for easy maintenance, and 






must be right both electrically and mechan- 






ically before it is shipped. 
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Metal-enciosed, transfer-bus compartments (left) and FH 
cubicles (right) in final stages of construction. These equip- 
ments contain everything necessary for proper operation— 
require only metal-enclosed bus-run connections to related 
equipments and secnndary connections to the metering- 
and-control center. 
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... for a station or even a whole system 


HIS metal-enclosed primary switchgear, for cir- ad 


cuits up to 33 kv, and with interrupting ratings up 
to 2,500,000 kva, is so designed that it can be factory- 
assembled in many standard combinations. 

Its versatility enables you to meet almost any circuit 
arrangement and functional requirement with standard, 
repetitively manufactured equipment. 

The same versatility permits you to make the best 
possible use of your available floor space. The basic 
units of equipment can be assembled in such a way, 
and the equipments so grouped and located, that, 
usually, major reconstruction or an addition to the 
building is not necessary. On new construction many 
purchasers, stimulated by the variety of factory- 
assembled combinations available, have made im- 
portant savings by designing the building to fit an 
ideal arrangement of equipments. 

Complete, standard G-E 
switchgear equipments are 
available for the high-voltage 
primary circuits and the low- 
voltage auxiliary circuits. 
Whether you are planning 
new construction or want to 
modernize an installation, ask 
your G-E representative how 
standard switchgear equip- 
ments can help you to provide 
better circuit protection, reg- 
ulation, relaying, or control. 
General Electric Company, 
Schenectady 5, New York. 
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Metal-enclosed feeder-reactor 
compartments 


Metal-enclosed, three- 
phase bus runs 
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FOUR USES OF A MULTIMETER 
IN RELAY TESTING 


By H. L. GOODRIDGE, Relay Supervisor, New England Power Service Co., Melrose, Mass. 


A multimeter (volt-ohm-ammeter) using an instrument with a 
sensitivity of 1,000 ohms per volt has proven to be a useful tool 
in shooting troubles on relays and their associated circuits 


Test Contacts 


On a carrier relaying setup a pull-out 
on a fault external to the protected line 
appeared to be caused by failu of car- 
rier to block. All relays involved were 
tested by conventional methods, as were 
the carrier radio sets. No cause of the 
trouble was found. Nevertheless, the car- 


Adjustable A-C 





FIG. 1—Detects contact troubles 


rier starting current was suspected. The 
relay was disconnected and the ohm- 
meter was connected across its contacts. 
Current was applied to the coil and grad- 
ually increased. At approximately 21 
times tap plug rating, the ohmmeter shot 
up to 1,000 ohms. This strengthened the 
suspicion and investigation proved that 
the relay was improperly balanced me- 
chanically, causing a vibration point. 


Contact Testing With 
Equipment in Service 


In another case involving directional 
ground relays fed from a Y-broken delta 
potential transformer, a potential trans- 
fer relay was suspected. Normal pro- 
cedure would have been to clean the con- 
tacts and hope this would eliminate the 
trouble. However. the contacts were not 
easily accessible. and it was desirable to 
determine their condition. The ohm- 
meter was connected across the normally 
closed contacts without disconnecting. 
Some contacts showed resistances of sev- 
eral thousand ohms, and all showed at 
least one ohm above the resistance of a 


Aux. pot. trans. Transfer 


ional ground 
t coil (25 to 


— 
re 
50 ohms resistance ) 





FIG, 2—Test made with equipment con- 
nected and in service 


clean contact. From this experience it 
was decided that this was the wrong type 
of relay for the purpose since there was 
no wiping action on the contacts. 


Check C.T. Secondary 


The ohmmeter is also useful in locat- 
ing an open circuit or a high resistance 
contact in the secondary winding of a 
current transformer. To make this test 
the current transformer must be discon- 
nected and the resistance of each phase 
to neutral checked. Should the resistance 
of one phase be appreciably higher than 
the other two the circuit is rechecked at 
the switchboard terminals. By checking 
one section of wiring at a time, the 
trouble is quickly found. One point to 
be remembered is that the balancing 





FIG. 3—Disconnect at points marked X 
and test both sides to neutral with 
ohmmeter. When delta connected cur- 
rent transformers are used, check phase 
to phase or phase to ground 





auto-transformers at the switchboard 
have a very low resistance, and thiere. 
fore, should be disconnected from the 
circuit and the wiring from the auto. 
transformers to the relays checked sep. 
arately. 


Check Relay Coils 


In checking current in the different 
coils of a differential relay, one phase 
checked considerably lower than the 
other two. Current in the restraining 
coils appeared to be normal. The relay 
was taken out of service and its cur. 
rent coils checked with the ohmmeter. 
On the phase which had the low read- 


Low burden 
ammeter 


FIG. 4—Checking current transformer 
circuit while in service 


ing, a slightly loose tap plug (} turn) 
caused a one ohm increase in resistance. 

A 2-volt a.c. scale was added for the 
purpose of checking voltage drops in 
the current transformer circuit. This 
scale is also useful in checking open or 
high resistance contacts without taking 
the equipment out of service. By check- 
ing voltage drop across each relay, 40 
indication of current flowing in the relay 
is obtained without the difficulty of cut- 
ting in an ammeter. 
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FLAMENOL 
CORDS 


(Thermo-plastic Insulation and Jacket) 
For Industrial Use 


Here’s the ideal heavy-duty cord to use on 
sortable tools for utility maintenance work. It 
ideal also for use on tools in industrial plants, 
nachine shops, mines, service stations, garages, 
packing houses, etc. It is available with two 
or three Conductors. 

This Flamenol Cord is mechanically strong, 
asy to handle, light in weight and flexible. 
both the insulation and jacket of the cord are 
nade of long-life, thermo-plastic compounds. 
These compounds are resistant to water, oils, 
iids, alkalies and sunlight. 


FLAMENOL 
BUILDING WIRE 


Flamenol small diameter, 
thermo-plastic building wire 
is ideal for new wiring, 
rewiring and maintenance 
wiring. Flamenol wire is par- 
ticularly ideal for rewiring 
because its small diameter per- 
mits more copper to be placed 
in conduits. It is available in 
sizes 14 to 2,000,000 CM, and 
can be used for feeders, branch 
circuits or special wiring. 


*Reg. U.S. Pac. Of. 





Type SN Type SNW 

fw general for wiring 
purpose in wet 
wiring locations 







The same physical and electrical tests made 
on Flamenol Building Wire are made on this 
cord. In addition, special tests are made which 
simulate tough working conditions. Flamenol 
Cord can be depended upon, without question, 
for trouble-free service under severe operating 


conditions. 


FOR FURTHER |INFORMATION on Flamenol Portable 
Cords or Flamenol Building Wire, see the nearest G-E 
Merchandise Distributor or mail the coupon. 


Pree ere neeromn, 


General Electric Co. 

Section W 451-9 

Appliance and Merchandise Dept. 
Bridgeport, Conn. 


Sirs: Please send me information on 


[| Flamenol Cords (J Fiamenol Building Wire 
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CATENARY CURVE ORDINATES 


Curve gives approximate values of sag at all from recently published Discussion Handbook 339, 
points on the catenary curve expressed in percent National Electrical Safety Code, part 2, National 
of the center sag. The error is negligible for all Bureau of Standards and is designated as Mis. 
spans in which the center sag is less than 10 per- cellaneous Publication M176, chart 3, for separate 
cent of the span length. This curve is adapted procurement. 


CATENARY CURVE 
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by Revere 


Brass, whether in the form of plate, sheet, 
strip, rod, bar, tube, pipe or special 
shapes, can be no better than the original 
casting from which those products are 
fabricated. 

That is why Revere exercises the most 
careful control over this basic process. 
That control begins in the laboratory and 
is carried through to the finished prod- 
uct. In many cases Revere engineers have 
worked out original methods. Through 
analyses of test specimens from every 
melt, through detailed supervision of 4, 
workmen, and through careful training 
of those workmen to the meticulous 
Revere standards of craftsmanship, we 
and you are assured that every casting is 
absolutely right and will produce sound 
products for you. 

For the fine Revere brasses, see your 
distributor or call us. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue 

New York 17, N. Y. 


rare? 


l. Charging the furnace 

2. Taking test sample of melt 
3. Pouring a sound slab 

4. Sawing gate off cake 

>. Slabs ready for rolling 
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WATTHOUR METER CONNECTIONS 
FOR TOTALIZING POLYPHASE CIRCUITS 


By H. W. BRUCE, Engineer, Department of Water and Power, City of Los Angeles, Calif. 


Diagrams adapted from electrical standards of the Department of 
Water and Power, City of Los Angeles, show connections for watt- 
hour meters through test switch and test block to totalize energy 
consumption on the indicated circuits. Plus (+-) sign indicates polarity. 


Right hond 
element on 


* sinqle-disk 


Lett hard 


elammertonr 


FIG. 1—Connections for 3-phase, 
2-element single-disk, watthour me- 
ter for totalizing two 3-wire circuits, 
with test block and switch 
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Newrrat|| || |] dl 
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ddle 


Lower 


Neutra/ 





FIG. 2—Connections for 3-phase, 3- 
element watthour meter (Westing- 
house) for totalizing three 3-wire 
lighting circuits 


Color Legend 


Bk. for Black Br. for Brown W. for White 
BI. for Blue G. for Green Y. for Yellow 


R. for Red 


; “vA 


Upper Line | i + 


Neutra/ | 
UL Tals Se 


Lower Line 


Neutral 


Jest switch 
No. 4 


Bkeé WwW 
Bee Y 
Y 


FIG. 3—Connections for 2-element. 
single-disk watthour meter (all 
makes, for S base) for totalizing two 
3-wire circuits 


KEAAKMKAKKKK SKANK SSNS SK SSSR SRS SN SNES SSK NEKN SS 


April 14, 


1945 @ ELECTRICAL WORLD 


LE 





This is the way KYLE Automatic 
Oil Circuit Reclosers Operate 


To Decrease Outages 
@ To Reduce Maintenance 
To Increase Continuity of Service 


Rural distribution systems with their long lines and small loads 
scattered over large areas depend, for their economical operation, 
on low cost of installation, minimum cost of maintenance, and 
maximum continuity of service. 


Kyle Automatic Oil Circuit Reclosers provide the perfect protec- 
tion for such lines. This Recloser has the advantages of minimum 
time delay opening on the first and second operations to clear all 
transient faults on the protected sector. It also gives greater time 
delay opening on the third and fourth operations to allow the 
blowing of a sectionalizing or transformer fuse to isolate a per- 
manent fault without locking out the Recloser. 


Thus, the Kyle Recloser permits the clearing of 85% of all faults 
which occur on rural systems and restores service completely as 
soon as they are cleared. It isolates the permanent faults to the 
smallest possible localities. 


This ability of Kyle Automatic Oil Circuit Reclosers to coordi- 
nate with fuse links greatly decreases the number of outages, 
eliminates countless service trips, reduces maintenance costs and 
provides the greatest possible continuity of service. 


1 
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Ask your Line Material Representative to give you full information on 
the specific application of Kyle Automatic Oil Circuit Reclosers to your lines. 
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Polyethylene Used 
as Coaxial Insulation 


Properties of electrical grade of 
polyethylene fit the material for use 
as an insulation on coaxial cable, vital 
to radio equipment today, and essen- 
tial to television tomorrow. These 
properties listed in the table plus 
the fact that it is unaffected by 
acids, ground moisture (not neces- 
sary to braid over the insulation) and 
the fact that it does not support fun- 
gus growth has made it applicable 
for use on Army assault wire. 

Its use here demonstrated these ad- 
vantages: 


1. The light weight of the insula- 
tion, accruing from its specific grav- 
ity and the practicability of thin wall 
insulation, makes it possible to carry 
larger size reels of wire, or the same 
size reels with greater ease and 
rapidity. 

2. Electrical properties of the ma- 
terial, together with its resistance to 
the effects of moisture, oil and sun- 
light, makes possible greater distance 
between relaying stations. 


3. Electrical properties are not 
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Properties of Standard Electrical Grade Polyethylene Resin 








Specific Heat: 0.53 Therma! Expansion Characteristics 
18-40 deg. C. Cubical Coase deg. C. “13108 x 
w) 
—20 410 
Heat and Combustion: 11,100+415 0 — 
Cal. g.- 10 550 
20 710 
25 745 
Softening Temperature: 108-112 40 870 
deg. C. 60 1,010 
&) 1,210 
100 1,500 
Moisture Diffusion Constant: 0.028 110 1,530 
Mg.hbr.-! Cm.- at 30 deg. C. 115 750 
115 to 150 750 
150 750 
Water Absorption: 0.01 i 
Percent Wt. Gain, 24 br. Power Factor: 
at 25 deg. C. 25 deg. C. 
1 Me. 30 X 10-4 
50 Me. 30 XK 10+ 
Th 1 Conductivity: 
tthe may 4 c.-1 Dielectric Constant: 
wnt as aon © cakes. tae 2.3 
« We 0. . . 
” _ 50 Me. 2/29 
Thermal Diffusivit “ Direct Current istivity: 
The ? Megohms--m. (25 deg. C.) 10° 
O15 deg. C. 1.66 XK 10-* Surface Resistivity: 
15-25 deg. C. Value Changing my Ag 
25-40 deg C 1.37 X 10 Chas 2X 10 
Dielectric Strength: 
i 4 Volts. mil-! 
Volatility, Percent Wt. Loss: 20 deg. C. 0.075 in. Thickness 1 000-1 , 100 
72 hr. at 82 deg. C. in air 0.0 80 deg. C. 630 
materially affected by changing methods now employed for older 


weather conditions. 

This material developed by the Car- 
bide & Carbon Chemicals Corp. i 
collaboration with the Linde Air 
Products Co., can be processed by 


types of thermoplastic materials. It 
can also be extruded, molded, fabri. 
cated into sheets and film, and coated 
on cloth. Other applications are: 
washers, gaskets and tubing. 


Cycle Recording Device for Timing HS Relays 


By C. W. COGBURN 


Transmission Department, Florida Power & Light Co., Fort Pierce 


A cycle recording device for meas- 


uring short time intervals of one-half - 


cycle or longer was built for use in 
timing all types of high speed relays. 
It consists of a General Electric Co. 
cycle recording tape machine with an 
auxiliary relay and several small 
switch parts and resistors. 

Essentially, the cycle recorder as 
manufactured by the General Electric 
Co. is a tape machine, driven by a 
110-volt, 60-cycle motor through suit- 
able gears. The tape is drawn over a 
graphite-coated cylinder which re- 
volves in opposite direction to the 
travel of the tape. An armature, 
hinged inside a double l-amp., and 
5-amp., 60-cycle coil, vibrates with a 
60-cycle frequency response, and the 
free end presses against the tape, 
which produces a carbon tracing on 
the under side of the tape. This car- 
bon tracing will be sine-wave shaped. 
The hinged armature travel is damped 
by a permanent magnet. 


/10-volt# 60-cycle 


(Cor/ oF relay | 


under test , 


125-volt OC.* 


(Contact of relay 


3-vo/# DC. 


//0-volt 


60-cycle 7. pre 


under test ) 


We-blace single-throw knife switch 


XY aan singhe 


-throw knife switth 


C = Double-blade dovble-throw knife switch 
B,A®= Sing/e-blade douvble-throw knife switth 


HGA® //0-vol?, 60-cycle auxiliary 


with contacts 


arranged For dovble-blade doub/e-throw 





FIG. 1—Elementary diagram of timing device: 

M = motor; Knife switches, S = single-blade single-throw, XY — double-biade single- 
throw. C = double-blade double-throw, B.A — single-blade double-throw: HGA = 110 
volt, 60-cycle auxiliary relay with contacts arranged for double-blade double-throw 
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These three-conductor cables (shown full size) are typical 
of Simplex versatility and ability to design special cables to 
meet unusual demands. In service, the smaller is fully as 
important as the other. Failure of either would interfere with 
essential service. The larger is one of the largest submarine 
power cables ever made by us. 


Each cable was designed after careful, thorough analysis of 
installation and operating conditions; each had to meet severe 
tests to prove its fitness. Ordinary “hand-me-down” cables 

y would not do. Dependable service is vital in both instances 
| and each cable is proving to be ideally suited for its work. 


For many years we have emphasized the importance of fitting cables to 
the job. No cable is too large and none too small to receive the benefit of 
careful study by our cable engineers. The cables you need to carry out your 
| postwar plans will serve you better if they are “engineered to fit the job.” 


Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 
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Published and furnished by Kelvinator with- ~ ” 
out charge to retailers, for their useasaserv- x. | | 
ice to home owners, this book, ‘“‘Kelvinator in | | 

the Home of Your Dreams,’ is now a “‘best | 


seller” in every sense of the word! market for Kelvinator Retailers. Their aim 


The story is this... —to make Kelvinator part of the great {| 

; ee ‘ demand in every family for a truly modern | 
Kel t h ecu ‘ : : 

re senoens CX eave kitchen . . . to have Kelvinator help those | 





constantly studied to determine the most 
effective methods of pre-selling the postwar 



































families plan the kitchen of their dreams. 


So, Kelvinator called in six famous archi- 
tects . . . had them develop and put in one 
book many important new ideas and prin- 

ciples of kitchen convenience . . . showing 
with dramatic illustrations how perfect a Al 
kitchen scientifically designed around Kel- || 
vinator can be. 

Announcement of this 000k was 
made only a few months ago... | 

i 
| 


but already distribution is in the 
second million copies! 


The huge demand for “Kelvinator in the 
Home of Your Dreams’”’ by home owners, 
present and future, proves again how accu- | 
rately Kelvinator has analyzed consumer | 
interest for its Retailers . . . how surely it is 
capitalizing on this consumer interest by 
pre-selling now to give Kelvinator Retailers 
a big “ready-to-buy” market as soon as 
products are available. 


Another answer to ‘“‘What’s Ahead for Kel- 
vinator Retailers?’’. . . this “‘best seller,”’ and 
the “‘retail-minded” thinking back of it, em- 
phasize why retailers with the Kelvinator 
Franchise hold ‘‘the most valuable franchise 
in the Appliance Industry.” 


FOR APPLIANCE DISPLAY 
7 —a new book of modern store 
] and appliance department lay- 
' outs to help Kelvinator Re- 
tailers plan for greater sales 
through better display. 
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Every Sunday 4:30-5:00 P. M. EWT for the new 
NASH-KELVINATOR RADIO SHOW, starring the 
ANDREWS SISTERS — Over the entire Blue Network 






id 
ISION OF NASH-KELVINATOR CORPORATION 


sha + Milwaukee + DETROIT + Grand Rapids - Lansing 
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SUPPOSE YOU HAD only // econde: 


to extinguish a roaring transformer fire! 


Impossible? Not for ‘‘Auto- 
matic” FIRE-FOG. In a recent 
fire test that’s just what hap- 
pened. 


Using a standard transformer 
with FIRE-FOG protection, we ignited transformer oil in 
and around it and permitted the resulting fire to burn sev- 
eral minutes. Then it was up to FIRE-FOG to demonstrate 
its ability. And it did! 


From FIRE-FOG nozzles misty sprays knocked the 
flames down, cooled the fire area, smothered the blaze and 
quenched the fire. Using only a few ey of water, the 
entire extinguishing 
performance took ex- 


actly 11 seconds! 


AREFO 
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Listed by Underwriters” 
Labora 


a proved > o “ Automatic’? manufactures and in- 


stalls a complete line of fire protection 
wenel Labere devices and systems for all types of fire 
hazards. Write for comp!eteinformation. 


Autom SPRINKLER CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO... OFFICES IN 31 CITIES 
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By introducing a direct current 
field in the 60-cycle field, a different 
wave shape will be obatined. 

The operating time for both pickup 
and dropout of the HGA auxiliary re. 
lay will be less than one-fourth of a 
cycle, as the contact travel was re. 
duced to approximately one thirty. 
second of an inch. 


TIMING DEVICE WITH 


FIG. 2—Relay timing device with cycle 
recorder (back view). Lower part of dia- 
gram shows switch positions (front view) 
as set for timing a carrier current relay 


The 100-ohm resistor will limit the 
alternating current to about one amp. 

By means of the adjustable 2-ohm 
resistor the deflection of the hi 
armature is greatly reduced and the 
peaks of the 60-cycle wave are con- 
siderably flattened. 

By means of the contact arrange- 
ment as shown in the elementary dia- 
gram. (Fig. 1) this direct current 


_ field can be applied to the 60 cycle 
_ field by means of “C” switch and the 
_HGA relay contact selector switch 
| “A”. Since a relay may have either 
| normally open or normally closed 


contacts for pickup or dropout, it is 


| necessary to have some means of in- 
| troducing this direct current compo- 
| nent either at the start or at the end 


of the time interval. 
The accompanying wiring diagram 


| (Fig. 2) shows positions of the differ- 
_ ent switches for timing a carrier cur- 
| rent relay. In this case the interval 
| measured for pickup at the moment 


the negative bias is removed from the 
grid of the oscillating tube of the 
transmitter until the relay contacts 


' close. In cases where the coil of the 
| relay under test is energized by 125- 


volt battery, the “A” switch will be in 
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Cutaway view of 
welded Nelson Stud 
(after etching 

with Nital). 


Thousands of Nelson Stud Welders are now used by more than 


kere are a few of the ways thousands = 
of Nelson Stud Welders are used... =| 


500 industrial plants and shipyards in applications similar to these. 
This process eliminates time and material consumed in hand-welding 
bolts, or drilling and tapping for studs. The complete fusion of the 


stud to metal is obtained in 1/, second .. . and the resulting weld is 
stronger than the strength of the stud! 


Transformers and switchboxes 
are now stud-welded to secure in- 
spection covers, insulators, name- 
plates, conduit, etc. Electrical man- 
ufacturers find a stud end-welded 
to the casing saves time and mate- 
rial normally consumed in drilling 
and tapping holes. The welds are 
strong, leakproof, non-loosening. 












Wiring, conduit, and pipe are 
quickly secured. Illustrated above 
are a few of the many methods 
used: 1. Securing conduit. 2. Se- 
curing pipe (single or multiple 
runs). 3. Securing wiring of all 
kinds over insulation materials. 
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Inspection covers of all types can 
be secured with Nelson Studs. lit 
Eliminates drilling and tapping i 
holes in the casing, or hand-weld- 
ing studs. No leaking or loosening. 
Gaskets are placed over the studs } 
and cover tightened down. Stud is 
welded in Y second! 


Electrical equipment of all kinds, 
outlet boxes, circuit breakers, etc., 
can be secured without drilling or 
tapping metal to secure them or 
welding small pads. Accurate locat- 
ing is easy because all Nelson Studs 
are pointed. 


For complete details and catalog, write: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORPORATION 
Dept. EW, 440 Peralta Ave., San Leandro, Calif. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 122, 1416 South Sixth St., Camden, N. J. 






Tae Re 


ELECTRICAL WORLD @ April 14, 1945 





141 





lite 


a 





: 
i | 
: | 
Be 
ald 
= 
a 
B= 
{ 
j 
: 
WA Wee: & 
7 
io 
be 
| . 
} 
ke 
Ce 
\ ie 
ee 


Cg 


Ga a ce ls 


PROVEN IDEAS 


to increase plant output with 
G-E Mazda Lamps 


A leading wire manufacturer put in better light- 
ing, found production up 25%. An electrical 
equipment maker installed G-E Infra-red Lamps, 
thus reduced drying time from hours to minutes. 
In shell manufacturing, G-E Mazda Lamps have 
cut inspection time — reduced eye-strain and 
fatigue and increased plant output. 


Such results are not exceptional with engineered 
lighting—p/us G-E Lamps. In the ten successful 
installations shown here, G-E Mazda Lamps pro- 
vide high-efficiency, low-brightness illumina- 
tion at low cost. Why not consider what better 
lighting— with G-E Lamps—can do in your plant? 
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|. Fewer mistakes in this drafting room because G-E Fluo- 
rescent lighting reduces shadows to a minimum. 


2 Safety hazards are sharply reduced when G-E Mazda 
Lamps provide high-level illumination for safer seeing. 


| Extremely fine detail work moves faster, better, more 
accurately with abundant light furnished by G-E Lamps. 


This inspection operation uses low brightness, high 
footcandle lighting to spot defects in steel ribbon. 


High footcandles for close assembly work save rejects 
and reduce spoilage. G-E Mazda Lamps help do ig. 


Adequate office lighting with G-E Fluorescent Lamps 
provides better working conditions, raises morale. 


’. Versatile G-E Infra-red Lamps save time — speed pro- 
duction in this oven drying installation. 


Soft, diffused fluorescent light from G-E Lamps enables 
supervisors to maintain high standards of efficiency. 


High precision depends on accurate readings. Abun- 
dant, glare-free lighting with G-E Mazda Fluorescent 
Lamps wil! make instrument reading easier. 


10. With high levels of cool fluorescent light from G-E 
Lamps,this plant maintains guality,promotes cleanliness. 


CONSULT your G-E Lamp supplier. More than 
60 years of technical skill and engineering knowl- 
edge are available to solve your problems. Better 
call him today. 


nrg MAKE GE LAMPS 

ry BRIGHTER LONGER 
STA sour tims of C8 LAMP REEL 

The consi" 


G-E MAZDA LAMPS 


GENERAL && ELECTRIC 


lear the G-£ radio programs:“The 6-£ All-Girl Orchestra,” Sunday 10-00 p.m. EWT, NBC; “The World Today” news, Monday through Friday 6:45 p.m. EWT, CBS; “The G-E Heuseparty,” Monday through Friday 4:00 p. m. EWT, CBS. 
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FIG. 3—Tape trace of waves for timing, 
Upper trace is for time interval meus. 
ured with damped 60-cycle wave, 
lower for undamped wave 


opposite positions from those shown. 

This graphic method has advan. 
tages over the electronic methods since 
the tape will record the bouncing of 
the contacts and will indicate the 
correctness of contact adjustment. 
Also a permanent record exists on the 
tape. This graphic timing method 
does not require calibration since the 
timing interval is a function of the 
supply frequency. 

The accompanying tapes (Fig. 3) 
show how quickly and accurately the 
interval may be measured. Where the 
supply frequency is held constant a 
ruled graph will aid in the quick 


eet pete. 


LOM CewTeR Troi we an *4 | counting of the cycles during the time 


interval. 

Once the switches A, B, and C are 
properly set, the double blade switch 
XY is closed. This energizes the driv- 
ing motor as well as the 60-cycle coil. 
Next the “S” switch is closed. This 
energizes the HGA auxiliary relay 
which starts the timing of the inter- 
val, as well as the energizing of the 
relay under test. When the contacts 
of the relay under test close the time 
interval is complete, and the “XY” 
switch may be opened to de-energize 
the driving motor. 


Using Linen Tapes 
Near Live Wires 


The easiest way to prevent acci- 
dents in connection with the use of 
measuring tapes in the vicinity of live 
conductors, says the Liberty Mutual 
Insurance Co., Boston, is to re 
as | only linen tapes for this purpose. In 
a foe Be - a cae bulletin the company urges 

ae marking the cases of all metallic or 

FEDERAL ELECTRIC PRODUCTS COMPANY, INC. metal-reinforced tapes to prevent their 

CO All ag a Gi lpdhaai i soatoiareleg ts SA allele ad potubetele use under such conditions. Five acci- 

dents are analyzed which involved 
metal-reinforced tapes. In one case 
an employee lowered such a tape from 


TRE ene TOSS Teo 
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the arm of a steel tower to measure 
cearance between a 110-kv. line on 
towers and a 66-ky. line on poles. 
The tower leg was 11 ft. from the out- 
side wire of the 66-kv. line below the 
employee. Free end of tape was blown 
against this wire, burning down the 
conductor and injuring the employee. 
The tape burned off where it came in 
contact with the tower. Rendered in- 
sensible by the shock, the man was 
saved from falling about 40 ft. to 
the ground by the belt on his overcoat 
which caught on a tower leg. 

In a second instance a survey party 
laying out a new line encountered an 
existing 13.8-kv. line across the route. 
To obtain data for the new line a 
metal-reinforced tape was foolishly 
thrown over the 13.8-ky. circuit, the 
idea being to halve the tape reading 
for the actual clearance measurement. 
When the tape dropped on the line 
the conductor was burned down and 
the tape disappeared, fortunately with- 
out injury to the field man. 


Other Clearance Measurements 


A man on a wooden ladder placed 
against a pole structure was holding 
the case of a metal-reinforced tape. 
In lowering the tape to measure clear- 
ance it was blown into adjacent pri- 
maries, flashed and disappeared. 

Two men were working on bus re- 
construction with the bus alive. To 
find the length of some tapes, the ring 
on the end of a metal-reinforced tape 
was placed on the pin of a switch stick. 
The stick was then raised vertically 
until it became even with the bus 
conductor, the second man holding the 
tape taut to measure the distance from 
the bus to the terminal where the con- 
nection would be made. The end of 
the tape on the switch stick con- 
tacted the bus while one man was 
holding the tape and was in contact 
with the case of a grounded piece of 
equipment. Result, a fatality. 

In the last case reviewed a crew 
was completing a tie between a line 
tower and a steel switching struc- 
ture. The ties were run and the tapes 
were being made up for installation 
when the 11-kv. line was de-energized 
atnoon. Two men were on the tower 
to measure by eye and tape the length 
of the conductor with the case on the 
ground. When one of the linemen 
grasped the end of the tape below the 
conductor a flash occurred, tempo- 
rarily blinding the two men on the 
tower. No other injury was sustained 
and the line was not burned down. 
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” Cinbon Vieride 


OUT OF THE BRACKET, INTO THE FLAMES... ALL WITH JUST ONE 
HAND. HERE’S SPLIT-SECOND FIRE FIGHTING—THE EASY WAY! 


Few people think about fighting fire until they actually face the flames. 
That’s why it’s so important that every fire extinguisher on your property 


operates easily—quickly—thoroughly. 


Randolph “4” speeds your fire defense. Chokes off gasoline, oil, paint, 
machine, electric fires—instantly. Hits the blaze before damage is done! 


Approved by Underwriters’ Laboratories, Inc. 


Mobilize against fire with Randolph carbon dioxide. For complete details 
and prompt service, call your supply house or write us—today. 





NEWCO MCC Le CCD Co 


8 East Kinzie St., Chicago 71, Illinois 





1945 


SUS7 A TOUCH OF 
THE THUMB... 


sends powerful carbon dioxide 
into the blaze... snuffs out gen- 
erator, switch, motor, dynamo 
fires in split-seconds. Has no 
valves or nozzles to adjust. 
Randolph ‘'4'’ does not 
damage equipment or conduct 
electricity. A safe, dry gas, it 
leaves no trace, stain or mess. 
Will not deteriorate or freeze 
in extreme temperatures—elim- 
inates annual re-harging. 


MOVSSVSS SSS SRSOS O89 SS8S28 22h 


Send for FREE booklet “Sharpshooting . 
at Flames.” Illustrates CO, fire-fighting. 5 
s 
NAME . 
2 
ADDRESS a 
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NEMA Places Range 
Textbooks in Schools 


By DON BENSON 


National Electrical Manufacturers Association 
New York, N. Y 


Some 10,000 teachers of home 
economics in high schools and col- 
leges have asked for and have now 
received copies of a 68-page textbook 
on electric cooking and the design 
and operation of the electric range. 
Accompanying the textbook is a large 
wall chart on the front and back of 
which the details of electric range 
features are shown. The book and 
chart were prepared for and are being 
distributed by the Electric Range 
Section of NEMA. Text and its ar- 
rangement in the book are the work 
of a well known authority in home 
economics, Miss Eleanor Howe, of 
Harvey & Howe, Inc. 

The book and chart have been and 
are being advertised in full-page space 
in home economics journals, includ- 
ing What’s New in Home Economics, 
Practical Home Economics and Jour- 
nal of the American Association of 
Home Economics. As stated, these ad- 
vertisements have already resulted in 
10,000 requests for copies. 

Content of the book is conveniently 
arranged for teaching. Each of the 
eleven chapters is divided into two 
parts, one for information of the 
teacher and which is the basis of in- 
struction, the other part a brief review 
and short quiz which is especially de- 
signed for easy reproduction by 
mimeograph or other process for 
copies to be given to pupils. 

The eleven lessons inciude an 
introduction on the art of better cook- 
ing and sections on how electricity 
supplies heat: how the range is de- 
signed; how top unit and well cook- 
ing. roasting, baking and broiling are 
done: how special convenience fea- 
tures are used; how to clean a range; 
how to select one; how to plan the 
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Residential 
Rural 


kitchen. In the last section notice is 
given to the need for adequate wiring, 
and arrangements of equipment for 
different shapes of kitchens are pre- 
sented. Included, also, is a special 
discussion on design of school labora- 
tory kitchens. 

The book and chart are now avail- 
able to electric utility sales executives 
and home economists and through 
them to any teachers who may not 
already have obtained copies on their 
own application. 


Silver Bowls in RLMs 
Solve the Problem 


Silver bowl lamps in RLM reflec- 
tors solved a lighting problem for 
Multnomah Iron Works in Portland, 
Ore., in a machine shop with ceiling 
so cluttered with pulleys, belts and 


ARTIFICIAL CEILING IS PROVIDED by RLM type reflectors for 750-watt silver bow! 


line shafting that there was no room 
to install fluorescent lighting even jf 
desired. Reflectors are spaced irreg. 
ularly about 8 ft. apart and mounted 
9 ft. from the floor. RLM reflectors 
of the 750-1,500-watt size serve as 
“ceiling” areas for 750-watt silver 
bowl lamps. The installation provides 
65 ft.-candles of well diffused indirect 
lighting and has proved highly satis- 
factory for the exacting machine work 
done in the shop. 

D. O. Bergy, utilization engineer for 
Northwestern Electric Co., laid out 
the job. 


Purifier System 
Kills Fish Odors 


Producing fish meal and fish oil, 
the processing equipment of Con- 
solidated Fisheries, Lewes, Del., was 
responsible for unpleasant odors in 
the vicinity of the plant which threat- 
ened its existence as a going concern 
until a special Sturtevant exhaust 
system was designed and installed to 
get rid of the odors by washing the 
process air. Products of combustion 
from dryers are now carried through 
a fan into a dust collector, where 
solid matter settles to the bottom, the 
noxious air being discharged into a 
spraying chamber where the odors are 





lamps to furnish 65 foot-candles of well diffused machine shop lighting 
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MOTOR-DRIVEN FANS remove fumes 
from fisheries plant and eliminate 
neighborhood annoyance 


washed out and the spray water piped 
far out to sea. 

Two No. 55 Sturtevant planing 
mill- exhaust fans, each driven by a 
15-hp., three-phase, 220-volt, West- 
inghouse general purpose motor run- 
ning at 1,800 r.p.m. were installed. 
These fans have a wheel diameter of 
37.5 in. and are especially adapted 
for pneumatic conveying work. Each 
fan exhausts 20,000 c.f.m. of air or 
gas and is designed to handle air at 
300 deg. F. Two centrifugal collectors 
form part of the installation. Long- 
hour operation is a feature. 

The installation is located in an 
outlying area and created no problem 
until a unit of the U. S. Army was 
stationed nearby and entered an in- 
junction plea against the company. 
With the smell removed from the sur- 
rounding air, the court dismissed the 
injunction. 


Uncommon Uses for 
H. F. Heating—I* 


By £. D. TFTILLSON 
Testing Engineer 


Commonwealth Edison Co. 
Chicago, Illinois 
When induction heating comes to 
the mind of the average industrial 
plant manager he thinks immediately 
of the heat treating of steels or alloys. 
When dielectric heating is men- 
tioned, he has visions of plastics and 
plywood. It isn’t likely that he will 


think of armatures, chicken feathers, 


* Based on paper presented by the author 
before “High Frequency Heating Conference 
sponsored by Great Lakes Power Club and 
Chicago Lighting Institute. 
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This Prescription for War-Paper 


| J i / 4 
was Li c ‘“Glust 


Paper becomes the deciding factor of success or failure in many products. 
For instance: A product sank according to a prescription approximating the 
above, had stood up for years in normal prewar service. But when certain 
new war weapons made additional demands on this product, it failed. 


The paper part of the product proved to be the cause of the failure. Proper . 
adjustment in processing the paper, re-writing of the prescription and 
establishment of proper controls to attain the maximum limit of one of the 
ingredients (formerly ignored), prevented further failures. MOSINEE thus 
made another valuable contribution to the war effort. 





Engineering MOSINEE to work better in your processing or packaging 
equipment and re-writing of your pase prescription may be the answer to 
success for your product. Consultation between your technicians and Mosinee 
engineers can be arranged without obligation, at your convenience. 


Please address 


reat. +, your letter 


4 ** Attention Dept. B”’ 
YT PAPER MILLS COMPANY ™ 
a : - : TTR a 
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The best lighting system is no better than its lamps 


—and no lamps are better than Westinghouse. 


Their efficiency is outstanding because 


research never stops 
raw materials are the best obtainable 
manufacturing technique has been refined to the 


highest degree 





testing and seasoning assure top dependability. 





These are the reasons why Westinghouse Lamps are prime 


business builders. Just as they bring out the best in any light- 





ing system so they will produce sales—real prestige business— 
the kind that lasts. Westinghouse Electric & Manufacturing 


Co., Bloomfield, N. J. 


Westinghouse 





PLANTS IN 25 CITIES OFFICES EVERYWHERE 


MAZDA LAMPS FOR SEE “ABILITY 
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@ SERVICE ENTRANCE CABLE @ BUILDING WIRE e@ 


ARMORED CABLE @ CRESFLEX NON-METALLIC SHEATHED CABLE 








No. 14/3 Conductor, Type RL Three No. 10, Type RW 


Carries 13 amps. 


For 3/4" 
Conduit 





Three No. 6, Type SNW 
Carry 54 amps. 


Insulated with a special thermoplastic that is 
extremely resistant to moisture, acids, alkalies 
and oil, inherently flame-retarding, high di- 
electric and mechanical strength, bright, per- 
manent colors, small diameter, easy pulling 
free stripping 


SYNTHOL TYPE SNW 


is approved by Underwriters Laboratories in 
sizes from No. 14 through No. 4/0 AWG 
under section 3035 of the 1940 N.E. code for 
use in raceway systems, such as: (a} Under- 
ground, (b) In concrete slabs or other masonry 
in direct contact with the earth, (c} In wet loca- 
tions, (d) Where the condensation and accumu- 
lation of moisture within the raceway is likely 
to occur. 


Write for Descriptive Folder on 
SYNTHOL Types SNW and SN 


TRENTON, N. J. 


Carry 25 amps. 


rt 
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CRESCENT INSULATED WIRE & CABLE CO. 


Available Through Electrical Wholesalers 


IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 





RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES @ 


CRESCENT SYNTHOL 


TYPE SNW 
FOR MORE COPPER IN WET LOCATIONS 
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popcorn, surgeons’ sutures, golf elu!) 
or hog medicine. Yet these are only 
seven out of 200 heterogeneous pri 
essed or semi-processed materials that 
have been brought into the Commo). 
wealth Edison Co. testing laboratory 
during the last 13 months for induc. 
tion and dielectric heating experi- 
ments. 

Here, then, is another service that 
the electric utility can render to its 
industrial customers many of whom 
have come to look upon the utility 
as an authority on electrical matters 
and have confidence in its judgment. 
Accepting this concept of customer 
service Commonwealth Edison Co. 
announced to its industrial custom. 
ers, more than a year ago, that in- 





CASE 1—Induction heating tempers 
hairpins in 42 sec. Coil is 18 in. long 


duction and dielectric heating units 
had been obtained, through the court- 
esy of equipment manufacturers, for 
making heat trials and invited indus- 
trial plant managers to bring in prod- 
ucts for test. 

The results were surprising. While 
not all of the experiments resulted in 
the sale of heating equipment, how- 
ever, the number of machines added 
to the company’s lines by customers 
engaged in war production augurs 
well for the future. Many other in- 
terested customers with low priority 
ratings or none at all must wait. Still 
others plan to use heating equipment 
in postwar production, the problems 
being studied or require further ex- 
perimental work to complete solu- 
tions. Suffice it to say that before the 
war is over many Chicago industrial 
firms will know about induction and 
dielectric heating at first hand and 
in a way that they are not likely to 
forget after the war. 

To illustrate the diversity of appli- 
cation of high frequency induction 
and dielectric heating, 14 cases in 
which high frequency heating has 
been applied successfully at our lab- 
oratories have been selected; 7 in- 
duction heating applications and 7 
dielectric heating applications. 

Two of these are illustrated here- 
with. Of the remainder, two applica- 
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Learn How War Production Industries Are 


CONSERVING MANPOWER 
With Benjamin Lighting Equipment 


j 


In these four ways Benjamin Lighting Equipment is 
helping American Industry to meet the manpower 
problems involved in war production. 


1. IT 1S REDUCING ACCIDENTS. 
2. IT 1S CONSERVING ENERGY, thus reducing fatigue. 
3. IT1S HELPING OLDER EMPLOYEES to STAY ON THE JOB. 


4. IT 1S REDUCING LABOR TURNOVER because 
the plain fact is that people prefer to 
work in well-lighted plants. They like to 
work under good light . . . and they do better 


Benjamin Illumineering Insures 
Proper Lighting of Seeing Tasks 
When you call for a call by a Benjamin trained 
lighting specialist, you secure engineering 
assistance that insures best possible lighting 
from viewpoint of Sufficient fight, Quality of 
Light, Light Distribution, Light Diffusion, 

Light Control and Shielding. 
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work, not just because they can see better but also 
because they feel better and more cheerful, the work 
seems to go along easier. 


This Free Guide will Help You Make 
Sure Your Lighting is Right. 


The free booklet, “Benjamin Specifications for Pro- 
ductive Lighting in War Plants” contains complete 
data on how to approach, analyze and solve 
lighting problems. Send for it now . . . there 
is no cost or obligation. Benjamin Electric 


Manufacturing Co., Dept. K, Des Plaines, Ll. 


BENJAMIN 


Lighting ECygucuent 


Distributed Exclusively Through Electrical Wholesalers 
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@ SERVICE ENTRANCE CABLE @® BUILDING WIRE e@ 


ARMORED CABLE @ CRESFLEX NON-METALLIC SHEATHED CABLE 


No. 14/3 Conductor, Type RL Three No. 10, Type RW 
Carry 25 amps. 


Carries 15 amps. 


For 74" 
Conduit 


Three No. 6, Type SNW 
Carry 54 amps. 


Insulated with a special thermoplastic that is 
extremely resistant to moisture, acids, alkalies 
and oil, inherently flame-retarding, high di- 
electric and mechanical strength, bright, per- 
manent colors, small diameter, easy pulling 
free stripping 


SYNTHOL TYPE SNW 


is approved by Underwriters Laboratories in 
sizes from No. 14 through No. 4/0 AWG 
under section 3035 of the 1940 N.E. code for 
use in raceway systems, such as: (a) Under- 
ground, (b) In concrete slabs or other masonry 
in direct contact with the earth, (c} In wet loca- 
tions, (d) Where the condensation and accumu- 
lation of moisture within the raceway is likely 
to occur. 


Write for Descriptive Folder on 
SYNTHOL Types SNW and SN 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


Available Through Electrical Wholesalers 
IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 
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RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES @ 


CRESCENT SYNTHOL 


TYPE SNW 
FOR MORE COPPER IN WET LOCATIONS 
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popcorn, surgeons’ sutures, golf clu}hs 
or hog medicine. Yet these are only 
seven out of 200 heterogeneous pr... 
essed or semi-processed materials that 
have been brought into the Common. 
wealth Edison Co. testing laboratory 
during the last 13 months for induc. 
tion and dielectric heating experi- 
ments. 

Here, then, is another service that 
the electric utility can render to its 
industrial customers many of whom 
have come to look upon the utility 
as an authority on electrical matters 
and have confidence in its judgment. 
Accepting this concept of customer 
service Commonwealth Edison Co. 
announced to its industrial custom- 
ers, more than a year ago, that in- 


CASE 1—Induction heating tempers 

hairpins in 42 sec. Coil is 18 in. long 
duction and dielectric heating units 
had been obtained, through the court- 
esy of equipment manufacturers, for 
making heat trials and invited indus- 
trial plant managers to bring in prod- 
ucts for test. 

The results were surprising. While 
not all of the experiments resulted in 
the sale of heating equipment, how- 
ever, the number of machines added 
to the company’s lines by customers 
engaged in war production augurs 
well for the future. Many other in- 
terested customers with low priority 
ratings or none at all must wait. Still 
others plan to use heating equipment 
in postwar production, the problems 
being studied or require further ex- 
perimental work to complete solu- 
tions. Suffice it to say that before the 
war is over many Chicago industrial 
firms will know about induction and 
dielectric heating at first hand and 
in a way that they are not likely to 
forget after the war. 

To illustrate the diversity of appli- 


| cation of high frequency induction 


and dielectric heating, 14 cases in 
which high frequency heating has 
been applied successfully at our lab- 
oratories have been selected; 7 in- 
duction heating applications and 7 
dielectric heating applications. 

Two of these are illustrated here- 
with. Of the remainder, two applica- 
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Tn these four ways Benjamin Lighting Equipment is 
helping American Industry to meet the manpower 
problems involved in war production. 


lL. IT 1S REDUCING ACCIDENTS. 
2. IT 1S CONSERVING ENERGY, thus reducing fatigue. 
3. IT1S HELPING OLDER EMPLOYEES to STAY ON THE JOB. 


4. IT 1S REDUCING LABOR TURNOVER because 
the plain fact is that people prefer to 
work in well-lighted plants. They like to 
work under good light . . . and they do better 


Benjamin Illumineering Insures 
Proper Lighting of Seeing Tasks 
When you call fora call by a Benjamin trained 
lighting specialist, you secure engineering 
assistance that insures best pa lighting 
from viewpoint of Sufficient Light, Quality of 
Light, Light Distribution, Light Diffusion, 

L ight Control and Shielding. 
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Learn How War Production Industries Are 


CUNSERVING MANPOWER 
With Benjamin Lighting Equipment 
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work, not just because they can see better but also 
because they feel better and more cheerful, the work 
seems to go along easier. 


This Free Guide will Help You Make 
Sure Your Lighting is Right. 
















The free booklet, “Benjamin Specifications for Pro- 
ductive Lighting in War Plants” contains complete 
data on how to approach, analyze and solve 
lighting problems. Send for it now . . . there 
is no cost or obligation. Benjamin Electric 


Manufacturing Co., Dept. K, Des Plaines, Ll. 





Distributed Exclusively Through Electrical Wholesalers 
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FLAMEBUSTER permits application of water in the form best suited 
for quick control, according to the nature of the fire — 


7 


Z 


Low Velocity Spray ... for extinguishing stubborn fires in light, flam- 
mable liquids. Projected at a wide angle by the unique Grinnell spray 
tip on a 4’ or 10’ applicator. The spreading cone of evenly distributed, 
fine spray, applied directly over blaze, puts out flames quickly, with 
minimum water consumption. 


High Velocity Spray .. . for general fire fighting and for extinguishing 
fires in heavier oils by emulsifying the blazing oil with a driving spray 
of water, rendering it incapable of burning. Protects fireman approach- 
ing blaze. 

Solid Stream . .. for rooting out deep seated fires and for projecting a 
volume of water a considerable distance. For fighting fires in electrical 
apparatus, a long-range, non-conducting spray is substituted for the 
solid stream. 


FLAMEBUSTER’S single large orifice in high velocity tips and scroll design 
in low velocity tip prevent clogging. Easy disassembly simplifies mainte- 
nance. Grinnell Company, Inc., Executive Offices, Providence 1, R. 1. Branch 
offices in principal cities. 


tions, one dielectric and one induc. 
tion heating, will be described in each 
of six succeeding issues of ELEcrri. 
CAL WorRLD. 

Case 1. Consider the common 
hairpin that comes 100 pieces to the 
pound. The plant producing them 
makes 7,000 Ib. per 8-hr. day. The 


hairpins must be tempered and the 


/Granviated 
cork 


Inner sole -- 
Fe ee = eee Cors 
CZ Lda 
‘Leather sole 


CASE cork insert in shoe sole 
with dielectric high frequency heat in 
2% min. Cloth is bonded to inner sole 


test for this is to spread the prongs 
14 in. They must spring back flat. 
Traditional tempering method is with 
convection ovens. The hairpins are 
racked 4 in. apart on the conveyor 
shown and tempered by high fre- 
quency induction heating in 4 second. 
The coil recommended is 18 in. long 
and the required temperature 550 
deg. F. 

Case 2. Two operations in the 
boot and shoe business appear to be 


| “naturals” for dielectric heating. One. 
| shown, is the forming of a granv- 
| lated cork insert in the sole using 


Uformite No. 552 urea resin bond 
and requiring only 24 min. for op- 


| eration. The other is the bonding of 


canvas cloth to the inner sole with 
the same resin. Still other uses have 
been tried, but their feasibility is yet 
to be established. 


$2 Minimum Bill 
for Farm Customers 


It is expected that a large market 
for domestic appliances and farm 
electrical equipment will open up in 
the territory of the Virginia Electric 
& Power Co. as the result of the rate 
provisions of a new rural develop- 
ment plan recently announced. Rural 
customers will be served on the regu- 


_ lar city and town rates that apply in 


the areas, the only exception being 


| that revenue from line extensions 
_ shall average not less than $6 per 


mile. On a basis of three customers 
per mile, this means that in most 


_ cases minimum bills will be only $2 


per month. 
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MONG the many types of tubes 

produced by North American 
Philips for war purposes is the 5-inch cath- 
ode ray tube illustrated here. The problem 
with this type tube was to produce it in 
volume with evenly coated screens having 
no pinholes or other defects. 

The ability to produce, in volume, 
Nore co cathode ray tubes that meet rigid 
specifications, is the result of experience 
gained by an organization with a back- 
ground of over half a century of research 
and development in the electrical field. 

Although Noretco tubes now go to our 
armed forces, a list of tube types we are 
especially equipped to produce will be sent 
on request. 

North American Philips will have post- 
war facilities available for the development 
and production of tubes for projection tele- 
vision; also amplifier, transmitting, rectifier 


and special purpose tubes. 


Write today for interesting booklet on “How 
and Why Cathode Ray Tubes Work” and the 
brochure describing the background of North 
American Philips in the science of electronics. 
e When in» New York, be sure to visit our 


Industrial Electronics Showroom. 


: : OTHER PRODUCTS: Quartz Oscillator Plates; Searchray (industria! X-ray) Apparatus, X-ray 
' “a Diffraction Apparatus; Medical X-ray Equipment, Tubes and Accessories; Tungsten and 
ex Molybdenum Products; Fine Wire; Diamond Dies. 


Nor (4 Ie Q fe ee NORTH AMERICAN P HILIP 5 COMP ANY, INC. 


es Dept. G-4, 100 East 42nd Street, New York 17, N.Y. 
Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Metalix Div.); Lewiston, Me. (Elmet Div.) 
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Lever Switch 





he des 


Series ''4200°' lever switch. Donald P. Moss- 
man, Inc., 612 N. Michigan Ave., Chicago I}, 


Hh. 


Lever switch which is reported as light 
in weight and compact in size and because 
of flexibility of circuit arrangements and 
combinations of contact form is reported as 
usable in communication circuits, testing 
apparatus and radio equipment. 


Control Timer 


mer: synchronous motor operated: silver con- 
tacts: 2 circuit control. Reynolds Electric Co., 
26 W. Congress St., Chicago 12, Ill. 


Timer designed to control manufactur- 
ing operations in which starting is initiated 
by momentary contact pushbutton, stopping 
automatically at pre-set time. May be 
equipped with interlocking controls so that 
each operation must be completed in cor- 
rect sequence before the next is started. 
Failure at any point is said to post a signal 
and timer to recycle automatically to start- 
ing position.- Control is syncronous motor 
operated and may be arranged to control 
additional circuits. 


Loudspeaker 
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Mode! ''24-A" loudspeaker: bell diam. 25 in.; 
over-all length 38 in.; frequency response 110 
to 6500 c.p.s. Leogedie Co., Inc., 37 W. 65th 
St., New York 23, N. Y. 


Loudspeaker which is designed primarily 
for outdoor applications has a vitreous fin- 
ish which is said to retain it non-corrosive 


156 


qualities. Horn is of exponential form and 
has frequency response of from 110 to 
6500 c.p.s. Receivers are available for 
coupling two or four driver units and mak- 
ing horn capable of maximum inputs of 
50 and 100 watts. 


Battery Plug 


Type GB-3-2iCFS battery plug: 600 amp. ca- 
pacity. Cannon Electric Development Co., 
3209 Humbolt St., Los Angeles 31, Calif. 


Plug, which is 7 in. long and 2t% in. 
wide at the engaging end, is said to be of 
streamline design and to use spring clips 
on its phenolic shell. This construction is 
said to allow cleaning and replacing con- 
tacts without altering cable connections. 
Contacts are leaded copper with phosphor 
bronze spring and terminals are adaptable 
to soldering or crimping. Unit has a built-in 
push-botton switch. 


Amplifier 
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Portable 30-watt amplifier: 3 input channels: 
tone control; speaker selector; fuse protected: 
carrying handles. Walker-Jimieson, Inc., 31/ 
S. Western Ave., Chicago 1/2, Ill. 


Unit operates on 110 volt, 60 cycle and is 
said to be humless and distortionless. It has 
two mike inputs and one phono input. 
Output impedances of 4, 6, 8, and 500 ohms 
may be selected. Frequency response is 
reported as 50-10,000 cycles, record gain 
as 69 db. and mike gain as 116 db. Tubes 
employed are 3-6SJ7, 2-616, 6N7 and an 83. 
Amplifier is housed in a 17 by 10} by 19} 
in. gray wrinkled finished steel cabinet. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Portable insulation tester: input 115 volt, 60 
cycle test voltage output from 0 to 2500 voits: 
capacity 750 volt-amperes: wt. 47 Ib. General 
Electric Co., Schenectady 5, N.Y. 


Complete set, which is built into a 15 by 
@ by 8} in. case, consists of a dry-type, 
step-up transformer, variable autotrans- 
former for voltage control, indicating volt- 
meter, air circuit breaker with instantane- 
ous overload trip, and control switches. 
Two 15-ft. shielded test cables, one with 
an insulated test handle and the other with 
a spring clip for grounding one side of the 
high-voltage circuit, and a 15-ft. supply 
cord with a connecting plug and ground 
clip are provided. Set safety features re- 
ported are case grounding through third 
conductor in supply cable, signal lamp 
which remains lighted when set is ener- 
gized, and shielded and grounded high- 
voltage test leads. 


Towers 


“Blizzard King’ radio or structura! tower: 9 
to 425 ft. Harco Steel Construction Co., Inc., 
1180 East Broad S+., Elizabeth 4, N. J. 


Towers, whose individual members weigh 
an average of 5.3 lb. are fabricated to 
facilitate erection. It is reported that a 
4-man crew is sufficient for all tower erec- 
tion and erection time runs from 10 hr. 
for 90-ft. design to 50 hr. for the 425-ft. 
tower. It is reported that bolt and sleeve 
construction allows use of unskilled labor. 


Voltmeter 

























Magni-scale voltmeter: accuracy 0.2 of a volt. 
Control Corp., 600 Stinson Bivd., Minneapolis 
13, Minn. 


Equipment consists of a standard volt- 
meter instrument and a small steel box 
containing the auxiliary electronic devices. 
The a.c. potential to be measured is fed 
through an input transformer to an elec- 
tronic rectifier. This potential is opposed 
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When a dead-end load is applied to a Hubbard 4-11-44 
Wireholder, the first thing that happens is a close conforma- 
tion to the porcelain of the Copperweld wire bail, which 
runs around the wire hole. This distributes a compression 
load over the largest possible aréa of the porcelain. The 
metal bail carries the load, the porcelain merely rides the 
bail like a saddle. 


This is evident on observing the construction of the Hubbard 
4-11-44. But not so well understood, is how the bail- 
fastening to the base stands up so well. At first glance it 
would seem that increased loading would simply straighten 
out the hooked ends of the bail and cause them to let go. 
By referring to the diagram it will be seen why this is not so. 


As the load is increased at “‘A’’ beyond normal strain, the 
base starts to “bow” up slightly at “D’’. Immediately the 
shoulders at “B’” and “C” are drawn in against the bail 
“E”, gripping it over a fairly large area, like the jaws of a 
vise. The harder the pull, the tighter the grip until the 
ultimate of the bail wire is reached. 


*Tests have shown that before the bail breaks the normal 
mounting would long since have pulled loose. Attached to 
a solid beam of hard wood one Hubbard 4-11-44 Wireholder 
will support the weight of a light aatomobile. 





*The full strength of any wireholder will not 
be developed by a poor mounting. Thin sid- 
ing, soft splintery wood or loose bricks will 
give way under a very low strain. Avoid 
weak mounting. 


HUBBARD ann COMPANY 
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+ +90 ROEBLING 


_A Quality-Controlled Cable 


that gives long low-cost service! 


PERHAPS YOU, like many other 
utility engineers, are blueprinting 
your plans right now... for removing 
unsightly poles and going under- 
ground in a number of business 
and residential areas. 


Whether you plan to use a standard 
cable or develop your own specifi- 
cations, Roebling can serve you. 
Every phase of the manufacturing 
process, from hot-rolling copper 
bars to final testing is performed 
in the Roebling mills, where quality 
is controlled and trouble-free, long- 
life service assured. 


A representative from our nearest 
office will be happy to discuss your 
immediate problems and future 
plans. 


JOHN A ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Bronches ond Warehouses in Principal Cities 


pe ; 
| 


Cable emerging from a lead press at the Roebling plant in 


Trenton, New Jersey 
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TRANSFORMER CO. 


Phone 177 CONCORD. N. H. 





Diws DAVIS transform- 
ers are on the lines of a 
utility servicing a war plant. 
Due to rapid expansion of 
the war plant, the 3 DAVIS 
15 KVA transformers be- 
came overloaded. For sev- 
eral months they were car- 
rying a load much closer to 
the 150 KVA which should 
have been provided than the 
45 KVA available. In this 
overloaded condition, they 
withstood line surges caused 
by summer thunderstorms 
with no lightning arrestors 
on the line. 

The oil in the transform- 
ers became so hot that, even 
in cold weather, it literally 
boiled over and ran down 
the sides of the cases. Yet 
the 15 KVA units did not 
break down. They were in 
good operating condition, 
when finally replaced, after 
10 months service, by the 50 
KVA transformers 

The upper picture shows 
a bank of three 15 KVA 
transformers being removed 
after the installation of three 
50 KVA units. The lower 
picture shows the three 50’s 
in operation. 

Had the 15’s failed, the 
war plant would have had 
to shut down, while replace- 
ments were installed. This 
example of the depend- 
ability of DAVIS transform- 
ers, proves their reliability 
even under extreme circum- 
stances. 


DAVIS 
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STOCKWELL TRANSF 


CONCORD. N. H.—Phone 177 AKRON. OHIO-—Phone Jefferson 4179 


Manufacturers of Oil Cooled, Dry Type, Power and Distribution Transformers 
Also All Types of Specialty Transformers Regardless of Size 





ORMER CORP. 


by a constant d.c. potential from the elep. 
tronic voltage stabilizer. The differ nce 
between the input potential and the sj 4)j}. 
ized potential is supplied to the voltm er 
There are two calibration adjustments one 
governing the level of the constant bucking 
potential which determines the low join; 
of the scale and the other adjustme::, g 
resistor in the voltmeter circuit, detern ines 
the upper scale limit. The voltage |janq 
which is of primary interest to the operator 
covers a full scale range. Uniform scale j< 
reported as easy to read and _ instrimen 
sensitive to small variations. 


Frequency Meter 





ws j 4009 reed type frequency meter: 389 
2 p.s. Wirshing Mfg. Co., 3234 Mines 
Ave s Angeles 23, Calif. 


teed type frequency meter which oper- 

ates within the range of 380 to 420 cps. 

| operates on voltage range of 100 to 150 

volts. Specials have been built for opera- 

tion on voltages as low as 20. Units are en- 

closed in 34-in. black metal or Bakelite 

cases and said to comply with Air Corps 

specifications and A.S.A. (C 39.2-1944) 
|} mounting dimensions. 


Electronic Counter 





decade electrode counter: up t ym 


ycies per second. Potter Instrument Co., 
136-56 Roosevelt Ave., Flushing, N. Y. 
Electronic counter which is designed for 
industrial and laboratory use is actuated by 
a closing contact, sine wave, or pulse input 
(as from a photo-cell) at rates up to 1,000 
cycles per second. Each decade divides 
by 10 resulting in a scaling factor of 100. 
Count for 0 to 99 appears on two banks 0! 
neon lamps. A telephone-type relay is con- 
nected to the counter output and the con- 
tacts of this relay close once for each 100 
input cycles. These contacts are connected 
to an, output terminal. A conventional 
electro-mechanical counter may be cot 
| nected to the output terminals to extend the 
' count to as many places as desired. 
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fonsult this Tips Tool Catalog of Electrical 
live Line Equipment for detailed informa- 
ton on the selection of tools and the 
methods for doing a variety of hot line 
mintenance jobs. It has sixteen pages of 
“how to do it” information on twenty-four 
afferent repair jobs. 

If you do not have a copy of one of our 
Master Catalogs—where the same informa- 
wn is available—send for yours today. 
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A. B. Chance Company Engineers and Field Demonstrators are hard to please when it comes to 
the designing of Tips Hot Line Tools. They demand the ultimate in simplicity of operation, safety 
and serviceability. 


This method for working on three phase lines is an example of the results they obtain. It is one 
of the safest, most efficient means yet devised for moving and holding live conductors at a safe 
distance while defective cross arms, broken insulators or damaged poles are replaced. In fact, this 
method has defied improvement for several years. 


By combining the practical experiences of our field men and the skill of our design and testing 
engineers with the many suggestions received from our customers in the field, Tips Tools have been 
developed to handle practically every kind of line repair work without interrupting service. The 
result is that most maintenance jobs can be done “‘hot”’ with Tips Tools quicker and easier than they 
can be done “‘cold”’. There is no loss of revenue, no disgruntled customers, no time wasted in ob- 
taining clearances, grounding, etc., and the men who do the work are actually safer than they 
would be working on a supposedly “‘cold”’ line, risking the possibilities of unexpected current surges. 


For safety to linemen, economy of operation, and customer good will, equip line crews with hot 
line tools that bear the Tips Tool trade mark of dependability. 


@ AB-CHANCE CO- gy 


CENTRALIA, MISSOURI. 








FEDERAL ELECTRIC COMPANY, INC. 


8700 S. STATE STREET, CHICAGO 19, ILL 225 N. MICHIGAN AVE., CHICAGO 1, ILL SUBSIDIARY COMPANY 24914 28 
TELEPHONE VINCENNES 5300 TELEPHONE STATE 0488 BRILLIANT COMPANY, ST. LOUIS, MO 


Branch Offices: Cincinnati * Dallas * Duluth * Houston © Indianapolis © Kansas City © Louisville * Milwaukee © Minneapolis 
New Orleans © New York © Philadelphia 
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-with COLD CATHODE Fluorescent Lighting 





Many years of pioneering have given Federal 
Electric lighting engineers the “know how” 
when it comes to modern, effective and effi- 
cient lighting systems for all purposes—indus- 
trial, hotel, building, office, store, display, and 
decorative lighting. For some years Federal 
Electric Company, Inc., has been a recognized 


Remember: There are two kinds 
of fluorescent lighting! 


“Hot Cathode” is the common heater filament type of 
fuorescent lamp; “Cold Cathode” is the improved 
thell-electrode type, of which Zeon is the outstanding 
sample. Long life, lower maintenance cost, greater 
fexibility are some advantages of Zeon Cold Cathode 
Fluorescent Lighting. 
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leader in the manufacture of Cold Cathode 
fluorescent lighting equipment. With Zean 
Cold Cathode fluorescent lighting, illuminat- 
ing engineers and electrical contractors have 
successfully solved many highly involved light- 
ing problems. Let men like these help you get 


the most efficient lighting at a minimum cost. 


Take Advantage of Lighting 


Information Service 


South State Street, Chicago 19, Illinois. 


You, your architect, engineer, or contractor, are in- 
vited to submit your lighting problem in a detailed 
letter. Federal Electric Company engineers will give 
it thorough and immediate attention. Address Light- 
‘ ing Division, Federal Electric Company, Inc., 8700 
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m4 Of course the Sheik is confused by Laytex-insulated wire. He’s one 
of the countless number of men now seeing wire for the first time. Rubber Insulation at Its Best ario 
In hot deserts and tropical jungles, in distant islands and freezing : a nn 


arctic lands—places where electricity has never before been har- : % CELESTE hg 








' nessed, Laytex is demonstrating its marvelous properties as a wire. mF a a 
To many of the people in these lands, wire henceforth means Laytex. ten 
But to us here at home, Laytex is more than the average wire. ELECTRICAL gara 
: : ; ed 
Under the strain of world-wide war, Laytex gives better performance WIRES AND CABLES si 
| than was ever expected of any wire under such gruelling conditions. 

Stat 
: Military needs now take the entire output of Laytex Wires and Cables. - 
fig Ot But we hope the day is not far off when manufacture will be resumed 
: for Residential and Commercial Building, Police and Fire Alarm Systems, ‘1 

' Communications, Signalling, Power Control and other exacting services. Serving Through Sci 
Stee 
1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N.Y. + In Canada: DOMINION RUBBER CO., LTD, —_s 
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TECHNICAL LITERATURE 





Consultants—Association of Consulting 
Chemists and Chemical Engineers, Inc., 
50 BE. 41st St., New York 17, N. Y. has 
released the ninth edition (1945) classified 
directory which are available “for the 
asking.”” Section 1, Key sheet and index 
lists about 100 fields of chemistry and 
engineering; section 2, scope sheet of 
members; section 3, indexes and a guide 
for using the directory make up the 108- 
page booklet. 


Electronic Heating—-The ABC of Elec- 
tronic Heating is a 16-page booklet written 
for both engineer and manufacturer. Facts 
are discussed without the use of confusing 
terminologies. It contains a brief record 
of historical background and development 
of electronic heating—explains principles 
ff operation—describes the two chief 
methods and fields of application. Illustra- 
tions are used to amplify the text and 
several types of high frequency generators 
are shown. Booklet is available upon re- 
quest from Scientific Electric, 107-119 
Monroe St., Garfield, N. J. 


Insulating Varnishes—-A 56-page book- 
let containing tables, charts and text ma- 
terial on the subject of “Insulating Var- 
nishes and Compounds” may be procured 
from John C. Dolph Co., Newark 5, N. J. 
It is a handy, ready reference for many 
problems, such as the selection of insulat- 
ing varnishes and compounds, thinning of 
the varnishes, etc. 


Bearings—Manual containing standard 
pecification data on ball and roller bear- 
ings may be obtained from Ball & Roller 

‘ring Information Center, 16 E. 48th 
Siu, New York 17, N. Y. Data covers types 
f bearings, uniform basic part numbering 
system, standardized workmanship, in- 
spection, tests, and a simplified form of 
tabulated dimensional data. Information 
was compiled by engineering committees of 
Anti-Friction Bearing Manufacturers As- 
ciation and is endorsed by S.A.F. and 
A.S.A. 


Ballasts—-Sixteen-page booklet “Ballasts 
Fluorescent Units’ has sections con- 
taining information and illustrations on 
following subjects: importance of ballasts 
fluorescent lighting, installation and 
wration, comparative mounting dimen- 
ns, Wiring diagrams, future of fluores- 
nt lighting, service suggestions, coeffi- 
nts of light utilization, and recom- 
nded lighting levels. Booklet is obtain- 
ble from Hudson American Corp., 25 W. 
rd St., New York 18, N. Y. 


Color and Light—Industrial booklet, 
‘olor for Industry,” presents advantages 
and disadvantages of color usage in indus- 
trial plants. Shows effect of white and 
jus colored paints on ceiling and walls 
» far as light and light effects are con- 
rned. Copies may be obtained from U. S. 
tta Percha Paint Co., Electrical Dept., 
Dudley St., Providence, R. I. 


Antennas—Twenty-four page booklet on 
nnas and their usage in the war thea- 
s obtainable from Premax Products, 
ion of Chisholm-Ryder Co., Ine., Ni- 

gara Falls, N. Y. It is profusely illus- 

‘ed with typical mobile and fixed instal- 
ns and contains detailed line drawings 
stallations, mountings and circuits 


Standards Publication No 44-95, 
MA Distribution Cutout and Power 
Standards may be obtained from 
‘tional Electric Manufacturers Associa- 
1655 E. 44th St., New York 17, N. Y. 
$1.00 per copy. It contains informa- 
concerning rating, performance, appli 
and manufacture of distribution 

ts and power fuses. 


Steel—Manganese Steel properties and 
il usages is the theme of bulletin No. 
41) which can be secured from American 
langanese Steel Division, American Brake 
Co., Chicago Heights, III. 
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+ Three minutes isn’t very long. But it's long enough 
to dry a coat of olive drab paint on these wire reels 
vitally needed by the U. S. Army. Drying was 
formerly done by air, but this new INFRA-RED 
installation now accomplishes it better, more evenly 
—and in only 3 minutes! 








INFRA-RED TUNNEL 


mounted from ceiling in plant of the Bassick Company, 
Bridgeport, Conn. Photo courtesy Fostoria Pressed Steel Corp. 


WABASH-BIRDSEYE INFRA-RED HEAT LAMPS 


are standard for most infra-red tunnels, ovens, and other production line 
installations. In adapting your equipment to achieve the really dramatic 
results possible with Infra-Red remember that Infra-Red Heating is a science: 
and, for maximum efficiency Wabash-Birdseye Lamps should be used with 
scientifically engineered equipment. We will gladly furnish names of 


manufacturers of such equipment. 


Wabash Appliance Corporation 
345 Carroll Street, Brooklyn 31, N. Y. 


WABASH-BIRDSEYE 


First in INFRA-RED | 
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Detroit Edison Promotes 
Collins; Miller Retires 


Announcement has been made by the 
Detroit Edison Co. of the retirement, 
after 45 years’ service, of William C. 
Miller, superintendent of electrical sys- 
tem. Harold W. Collins, formerly chief 
assistant to superintendent of electrical 
system, has been appointed superinten- 
dent. Delmar D. Chase, who has been 
a member of the company’s system en- 
gineering staff for several years, has 
been appointed assistant to superin- 
tendent. 

Mr. Collins started with the Detroit 
Edison Co. as a field tester of electrical 
equipment in 1919. He became relay 
engineer in 1926 and his duties later 
included responsibility for service con- 
tinuity. In 1929 he was appointed assis- 
tant to the superintendent of electrical 
system in which position he was re- 
sponsible for electrical testing and other 
phases of the technical operation of the 
system’s network of lines and cables. 
As project engineer on the construction 
of several substations, Mr. Collins ap- 
proved their design and coordinated the 
work of other departments concerned. 
Since 1919 he has worked under the 
direction of Mr. Miller. Mr. Collins is a 
member of the American Institute of 
Electrical Engineers. 

Mr. Miller entered the employ of the 
Detroit Edison Co. as a lines and meter 





engineer. While with the company he 
held the positions of electrical engineer, 
assistant general superintendent, acting 
general superintendent in absence of 
superintendent, and in 1926 he became 
superintendent of electrical system. In 
this position he was responsible for the 
operation and maintenance of the elec- 
trical system. During his association 
with the Detroit utility, Mr. Miller was 
responsible for the development of im- 
proved circuit breakers, distribution 
transformer fuses and he played an im- 





W. C. Miller 


portant part in the design and lay-out 
of power houses and the 215 substations 
operated by the company. Mr. Miller is 
a fellow of the American Institute of 
Electrical Engineers. 

Mr. Chase was employed by Detroit 
Edison in 1941 as an engineer in the 
planning division of the electrical sys- 
tem, In the same year he was loaned 
to the power branch of the WPB and 
returned to the company in 1942. In 
1943 he was appointed bulk power en- 
gineer of the system engineering de- 
partment. Previously, Mr. Chase was 
employed by the General Electric Co. 
in turbine generator design and in the 
central station engineering department. 
While with G. E., he received a Charles 
A. Coffin Foundation Award for work 
in the development of double-winding 
generators. Mr. Chase is a member of 
the American Institute of Electrical 
Engineers. 


April 14, 





Maine Utility Elects 
Wyman Vice-President 


William F. Wyman has been elected 
vice-president of the Central Maine 
Power Co., Augusta, retaining his pre. 
vious title and duties as general super. 
intendent. 





Mr. Wyman joined the company in 
1923 immediately after being graduated 
from Harvard College, and has had a 
wide experience in various phases of 
utility operation. This includes construc- 
tion work on the Messalonskee hydro- 
electric station at Oakland, on wiring 
jobs, and at Boothbay Harbor as dis. 
trict superintendent, after which he 
supervised a number of line construc. 
tion jobs, becoming division engineer 
in 1927 and rate engineer in 1928. In 
1930 he was made manager of the cen- 
tral division and in 1930 was appointed 
assistant to the general manager, be- 
coming general superintendent in 1942. 


> James V. Carver, northern division 
engineer of the Jersey Central Power 
& Light Co., with headquarters at Mor- 
ristown, has been transferred to Key- 
port as superintendent of the bay divi- 
sion. Mr. Carver entered the utility field 
with the Interstate Power Co. at 
Charleston, W. Va., in 1924. The fol- 
lowing year he became identified with 
the Eastern New Jersey Power Co. a! 
Asbury Park, serving successively as 
draftsman, chief draftsman, assistant 
distribution engineer and distribution 
engineer. In 1936 he went to Morris 
town as division engineer. 


>cC. E. Picxerinc, industrialist of 
Ottawa, has been appointed as a mem- 
ber of the Ottawa Hydro-Electric Com: 
mission by the City Council of Ottawa. 
Mr. Pickering is president of Dustbane 
Products, Ltd., and of the Dustbane 
Manufacturing Co., Ltd., Ottawa and 
of the Dusthane Co., B. C., Ltd., Van 
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And How They Benefit Your Company Today 


Though Ryerson steel-from-stock service to your 

company today can’t always be as complete and fast 

as we’d like it, nevertheless, certain features of our 

service are probably more helpful than ever before. 
If, for example, some particular item your com- 

pany needs is not available—though our stocks in 

eleven plants are more diversified than any 

in the country —then we do our level best 

to recommend an item that will serve. And 

the recommendation is practical— made 

by men with extensive theoretical as well 

as practical technical experience withsteel. 


In most cases we can still deliver the steel you want, 
when you want it and where you want it. 

Thus your purchasing executives can concen- 
trate their steel-buying with Ryerson and know 
that Ryerson dependability is the same as always. 
That all your Ryerson contacts will be sincerely 

interested in helping with your steel prob- 
lems. That all we have learned from more 
than 100 years in the steel business is at 
your service. If your company hasn’t 
our latest Stock List and Data Book, 
will you please write our nearest plant. 


JOSEPH T. RYERSON & SON, INC., Steel-Service Plants: Chicago, Milwaukee, Detroit, 
St. Louis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston. 








RYERSON STEEL 





Cee ae 





In chemical industries, synthetic rubber 
plants, oil refineries . . . any plant, piping 
precious or potentially hazardous fluids 

. . @ mistake, whether unintentional or 
deliberate, in adjusting a pipeline valve 
can prove both dangerous and costly. But 
prevention of these human errors is easy 
and infallible with BENDIX-CORY* SAFETY 
INTERLOCKS . . . the locks that say “No!” 
to unauthorized handling of your valves. 


The BENDIX-CORY SAFETY INTERLOCK 
illustrated gives absolute control over the 
opening and closing of the valve to which 
it is attached ... and, by use of an inter- 
lock key, can also control the position of 
this valve in relation to any number of other 
valves. The unit is wholly mechanical, and 
fully adjustable to compensate for valve 
wear—one of co number of interlocks 
specially designed for valve protection. 


BENDIX-CORY SAFETY INTERLOCKS are 
dependable guardians for your pipelines. 
Write for full information. 





*TRADE-MARK OF BENDIX AVIATION CORPORATION 


| of valve opening 
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BENDIX AVIATION CORPORATION 
106 Nostrand St., Brooklyn 5, N.Y. 
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N. R. Sutherland 





| J. F. Pollard 





couver, B. C. He has been prominent 
in civic affairs, having served as an 
alderman and controller of the City 
of Ottawa. 












Pacific Gas & Electric 
Makes New Appointmenis 


N. R. Sutherland, manager of the 
commercial department of the Pacific 
Gas & Electric Co., has been appointed 
San Francisco division manager of that 
utility effective April 1. James F, Po). 
lard, who since 1943, has been asso. 





ciated with the office of the vice-presi- 
dent and executive engineer of P.G.&E., 
will succeed Mr. Sutherland. 

Replacing Henry Bostwick, who is re- 





| tiring from the company after 41 years 


of service, during 27 of which he held 


the position of San Francisco division 
Mr. Sutherland has been as- 
1913 


manager. 
sociated with the P.G.&E. since 





| He worked in various office departments 


and was advanced to the commercial de- 
partment, of which he has been man- 
ager since 1923, 

Mr. Pollard was successively general 
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FOR PROTECTION 


ALWAYS WHEN NEEDED 
AND ONLY WHEN NEEDED 


SHAWMUT SHUR-LAG RENEWABLE FUSES AND LINKS 





THE CHASE-SHAWMUT COMPANY NEWBURYPORT. MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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Is Preferred Equipment 
for Floating Charge of 


CONTROL BATTERIES 


Because:— 


e Of the inherent characteristics it delivers satisfactory serv- 


ice at minimum operating and maintenance cost, prolong- 
ing battery life and conserving electrical energy. 


It is completely automatic in operation, eliminating all 
need of manual attention to the charging. 


It provides a closely controlled charging rate, enough to 
compensate for losses and maintain the battery in a healthy 
full charged condition. 


It protects itself against any damaging overload and shares 
all load up to safe capacity with the battery. 


© It is thoroughly dependable. Specially designed, carefully 


constructed, adjusted to precision limits and thoroughly 
tested. It is built to safety first standards and has the 
endorsement of the battety manufacturers. 


e There is not reversal of polarity or danger of “running- 


For complete details write for Bulletin No. 96. 


away’. 
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manager*and president of the Seattle 
Gas Co. from 1930 to 1943, following 
many years in the employ of the P.G.&F. 
and predecessor companies. A graduate 
engineer of the University of California, 
he served as engineer on the staff of the 
California Railroad Commission from 
1915 to 1918, and for several years lh, 
was general manager of Coast Counties 
Gas & Electric Co. at Salinas, Calif. 

Other appointments announced are: 

T. W. Snell, manager of the Coas: 
Valleys division at Salinas, will manage 
the San Jose division, succeeding I. 8. 
Adams who retires after 46 years in 
utility company service. T. E. Ward, 
Richmond district manager, will suc- 
ceed Mr. Snell at Salinas. 


Rochester Utility Names 
Howe Vice-President 


Ernest J. Howe of South Orange, N. 
J., for a number of years vice-president 


of NY PA NJ Utilities Co., with offices 





in New York, has been appointed vice- 
president in charge of finance for the 
Rochester Gas & Electric Co. 


> Benjamin J. Linpsay, formerly right- 
of-way agent for the Washington Water 
Power Co., has been appointed secre- 
tary of that utility, succeeding L. E. 
Morse, retired. Mr. Lindsay has been 
affiliated with the company since 1930. 
Mr. Morse entered the employ of the 
company in 1907 and had been secre- 
tary since 1929. R. B. McExroy, who 
entered the employ of the utility in 
1913, will be manager of dealer sales 
development, which will be a separate 
activity under the “limited” company 
merchandise sales policy. Mr. Mc- 
Elroy has held various executive posi- 
tions in the sales department since 
1924. A. H. Weener, as general 
commercial manager, will organize his 
staff to handle the general commercial 
functions with emphasis given to co- 
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.... and, these days, if and when anyone offers you Macallen 


Mica, grab it quick. Because Macallen Mica has maintained high- 
est standards of dependability for more than 50 years, it is natural 


that it should be so generally specified for the machines and in- 


struments of war. 


When you think of MICA think of MACALLEN 
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! GRADUATED RAM ©) et eg 
QUICK POSITIONING LEVER: 





One stroke of quick-positioning lever 

brings shoe snug against pipe, ready for 

application of pressure. This short-cut 
eliminates time and labor of hand-pumping 
shoe into position. Then lever handle is 
transferred to operating lever. 





Operating lever is forced down to its 

lowest position, releasing pressure. 

Handle is then transferred to the quick- 
positioning lever for withdrawal of ram. Pipe 
can be withdrawn entirely or moved for 
second bend. Then the process in steps 1, 2 
and 3 is repeated. 


Whatever the bending job... pipe up to 4%”, rigid and thin-wall conduit, 
. there’s a GREENLEE to do it Better, faster! It’s o port- 
able tool, compact, easily carried to the job 


tubing, bus bars. . 


FREE CATALOG 33E 


Get complete facts on 
the complete line of 
GREENLEE Hydraulic 
ond Hand Benders 
and other time-saving 
tools. Write today! 
Greenlee Too! Co., 
Division of Greenlee 
Bros. & Co., 1804 
Columbia Avenue, 
Rockford, Illinois. 
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THIS EASY GREENLEE WAY! 
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ie CONTOUR OF SHOE 
1S ALMOSI FRLED 


By pumping operating lever handle, 
hydraulic pressure is exerted on pipe. 
Bend is complete when contour of shoe 
is almost filled. Graduations on ram permit 
operator to identify precise length of travel 
of ram, for making exact, duplicate bends. 


Quick-acting cotter clips (an exclusive 
GREENLEE development) make 
change to another type of pipe-bending 
attachment a fast, easy job. With attach- 
ments, one bender can handle pipe, rigid 
and thin-wall conduit, bus bars and larger 
sizes of tubing. 


packed in wooden carrying case. 


Ga. Riady with Clerc 






REGISTERED TOOLS 





GREENLEE 


FOR THE CRAFTSMAN 
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ordinated planning and supervision of 
customer contact and promotional av. 
tivities. He was Spokane division sales 
manager at the time of his promotion, 
Cart HorrMan has been promoted to 
the position of sales manager of the 
Spokane division to replace Mr. Wee. 
ner. He was formerly commercial salvs 
supervisor in the Spokane division. 

E. Scorietp, as wholesale and special] 
contracts manager, will contact and 
handle the contracts for wholesale, 
mining, and other large customers. He 
became affiliated with the Spokane util. 
ity in 1922. W. H. Une, manager of 
the claim, tax and right-of-way depart- 
ment has retired. He joined the com- 
pany in 1923 as superintendent of pub- 


lic relations. 
- 


New England Utilities 
Sales Officials Move 


William Dee, sales manager of the 
Salem (Mass,) Electric Lighting Co., 
a New England Power System subsidi- 
ary, has been appointed sales manager 
of the Arlington Gas Light Co. He will 
be succeeded at Salem by Leroy S. 
Moore, sales manager of the Gloutester 
(Mass.) Electric Co. Elmer C. Stevens 
of the insurance department, northeast- 
ern district office of the N. E. Power 
system, will succeed Mr. Moore at 
Gloucester. 

Albert Leddy, sales manager of the 
Haverhill (Mass.) Electric Co., has 
been appointed northeastern district 
merchandising manager, his territory in- 
cluding Haverhill, Amesbury, Lowell 
and Lawrence, Mass. William R. Leary, 
store manager of the Worcester County 
Electric Co., Worcester, Mass., becomes 
sales manager of Haverhill Electric. 


> J. S. Witson has been promoted to 
the position of distribution superinten- 
dent of the Arkansas Power & Light Co. 
in Helena. Mr. Wilson has been a 
power plant operator for the past year. 
He was superintendent of the ice plant 
until Arkansas Power & Light Co. 
leased the electric praperty of Arkansas 
Utilities Co. early last year. Mr. Wilson 
has been in the utility business since 
1918, most of this time having been 
spent in the engineering, transmission 
and distribution systems of companies 
in Texas and Missouri. 


> H. H. CoLteman has returned to his 
former position as manager of the 
Florida Power & Light Co. at Sanford, 
after two and a half years as a lieu- 
tenant in the U. S. Navy. CHARLES 
Coe, who served as manager during 
Mr. Coleman’s absence, has been ap- 
pointed manager of the company’s plant 
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Take a look at these NEW 
SMITHCRAFT Commercial Units 


“Far ahead of anything in the field” is what the authorities 
ay unhesitatingly after they have looked over this new line. 

These beautiful SMITHCRAFT Commercial Fixtures 
rally are n-e-w.. . . in conception, design and various mainte- 
nance angles. They ar positively not “‘just another” embellish- 
ment of pre-war styles and thoughts. Finer architectural ap- 
warance... Sturdy... and with exclusive definite features 
which insure maximum light output and lowest possible in- 
sallation and maintenance costs. 


EASE OF INSTALLATION 


Completely equipped for either surface or pendant 
mounting, individually or in continuous rows, SMITH- 
CRAFT FIXTURES have that balanced construction 
and maximum utilization of steel which make them light 
to handle and easy to install. Your attention is espe- 
dally invited to the new exclusive Non-Turn Scem Lock 
which converts pendant mounting into a one-man job 
.. and what a saving in time! 































Exclusive with 


SMITHCRAFT 


NON-TURN 
STEM LOCK 





| LIGHTING DIVISION NT 
ieee 





Slips on e Locks tight 
No threads e No bolts e No Tools 










Chelsea, Mass. 
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SWITCH BOX GOVER 
made by EASY-FLO Brazing 
stampings and parts, ysing 
induction heating With 
EASY-FLO preplaced ‘ot 
the 7 joints and all 7 brazed 
at one time. Finished 
Tae ee ed 
all essential properties. 





Better, Faster 
PRODUCTION OF 


Electrical 
EQUIPMENT-WITH | 


SIL-FOS 
\ EAs Y-FLO 


ae — 
BETTER production, because these 


two low-temperature silver brazing alloys, 
originated by Handy & Harman, provide 
joints with the special properties essential to 
electrical sooteatded: On structural 
work, both SIL-FOS and EASY-FLO make 
joints that have high strength plus the duc- 
tility to stand severe stresses and strains. 
On electrical work, both alloys make joints 
that equal the usual current-carrying metals 
in conductivity and corrosion resistance. 


& ASTE & production, because of 


the low working temperatures of SIL-FOS 
(1300° F) and TEASY. FLO (1175° F) and 
their extreme fluidity—factors which also 
bring down metal joining costs. 


GET DETAILS IN BULLETIN 12-A 


You can't afford to overlook the product-improving, 
production-boosting, cost-cutting. possibilities of 
SIL-FOS and EASY-FLO brazing, either in your 
present metal-joining or in your designs for the 
future. BUELETIN 12-A gives you the complete 
story. Write for a copy—now. 


a 


ROTOR BARS are joined to 
end rings by SIL-FOS brazing. 


Olt ee Me ei 
all kinds are now constructed 


by SIL-FOS brazing. 





SS seg 


AS Be Me ae 
ricated by EASY-FLO brazing. 
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NDY & HARMAN 


—, 82 FULTON ST., NEW YORK 7, N. Y. 


ay Bridgeport, Conn. * Chicago, Ill. + Los Angeles, Cal. + Providence, R. |. » Toronto, Conade 


be ce. - Agents in Principal Cities 
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| manager of operation. C. E. 


in St. Augustine. Mr. Cole was for. 
merly sales manager for the company 
in Miami. 

e 


California Edison Makes 
Additional Assignments 


In addition to the appointments re. 
cently made by the Southern California 
Edison Co., the following assignments 
have been announced: 

H. V. Busby, formerly assistant com. 
mercial manager, is now commercial] 
manager. He joined the company jn 
1919 and has been active in its com. 
mercial organization. 

L. F. Hunt, formerly senior electrica] 
engineer, is now chief electrical ep. 
gineer. J. D. Enefer, formerly engineer, 
is now assistant to the manager of the 
engineering department. C. T. Malloy, 
formerly superintendent of transmission 
and communication, is now general 
superintendent in charge of transmis. 
sion, distribution and communication. 
C. M. Cavner, formerly superintendent 
of substations, is now assistant to the 
Heath, 
formerly system planning engineer, is 
now administrative assistant to the man. 
ager of operation. E. N. Husher, for. 
merly assistant superintendent of dis- 
tribution, is now superintendent of dis. 
tribution. R. N. Coe, formerly superin- 
tendent of underground, is now assistant 


| superintendent of distribution. 


P. M. McCann, formerly superinten- 
dent of the Long Beach district, is now 
assistant superintendent of distribution. 
G. E. Moran, formerly assistant super 
intendent of substations, is now super. 
intendent of substations. 

H. L. Rudolph, formerly construction 
engineer, has been appointed assistant 
superintendent of substations. C. W 
Sanders, formerly assistant superintend- 
ent of transmission, now superintendent 
of tranmission. D. Z. Bigler, formerly 
supervisor of transmission, has been 
named assistant superintendent of trans- 
mission. A. M. Burnett, formerly assis- 
tant superintendent of communication, 
is now superintendent of communica- 
tion. 

a 


> W. W. Hurvsut, deputy general man- 
ager of the Los Angeles Department o! 
Water and Power and chief engineer 
of the Water Works, retired April | 
closing a public service career of 37 
years. Reaching retirement age last 
December, Mr. Hurlbut was retained for 
three months to assist General Manager 
Samuel B. Morris in completing a stud) 
of organization and personne] problems 
A native of Wyoming, Mr. Hurlbut re- 
ceived his technical education at Col- 
orado School of Mines, University of 
California at Berkeley and Stanford 
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RUST —a nuisance and a very costly men- 
ace in many plants no longer need be 
tolerated. Laboratory magic has furnished 
its master. 


New Sinclair products, developed to 
solve tremendous military rust problems, 
are now available for your plant problem. 


Sinclair RusT-O-LENE B for exposed 
metal surfaces of machinery in operation, 
in storage, or in transit 
— provides a firmly-adhering rust proofing film 
— prevents rusting of clean surfaces 
—halts further rusting of corroded surfaces 
—has lubricating qualities 


—defies any degree of moisture from mere 
dampness to heavy rain 


—can be readily removed when desired 


Sinclair OPALINE RP (Rust Preventing) 
O1ts for enclosed oil systems, prevent 
internal rusting of engines, hydraulic 
systems, gear reducers, and similar ma- 
chinery intermittently operated, stored, or 
transported. OPALINE RP also has ample 
lubricating qualities for temporary use. 


Both these remarkable Sinclair rust- 
preventives have successfully passed the 
most exacting service tests, and fully meet 
Government specifications. 


Learn how RusT-O-LENE B and OPAL- 
INE RP can combat rust for you. Write 
for brochure giving full details. 





Rust-O-Lene-Opaline Reg. U. S. Pat. Off. 
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* FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK*~20, N.Y. 
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University. A chief assistant to firme; 
General Manager H. A. Van Norman, he 
was made deputy general manage, and 
chief engineer of the water works 
1943. 


Hotpoint Names Schafer 
Vice-President, Sales HH po 


Ward R. Schafer has been electey 9 sie? 
vice-president, Edison General Electric Jamep 
Appliance Co., in charge of sales. \y 9 Com! 


Schafer has been with Hotpoint sinc, - 
1923, when he joined the company ag Sharp 
an engineer in the commercial cooking as th 
division. beeid 






Subsequently he served as manager 
of product service, and was manager of 


the company’s range division when war 
production interrupted production in 
1941. During 1942 he gained a leave 
of absence from the company to super- 
intend the construction of a $26,000,000 = 


butadiene plant in Texas. He returned 


n twist 
nulti-cc 


to the company as manager of the we-- - 
ern sales region in 1943, later bein Fl 
placed in charge of all Hotpoint sales “9 un 
; : dvelect 

Mr. Schafer will continue to havd dividh 
his headquarters at the company’ ms de: 
Chicago offices. three N 
, proved 1 

* of 125” 

1000 ve 

Wire). A 


> V. D. Parrotr has been appointe: 
lighting engineer of the Rome divisiog ae 


of the Georgia Power Co., Atlanta. B 


fore affiliating with the company, M  ROCKE 
Parrott was assistant superintendent © pel 
city utilities for the City of Dalton. H ce 
replaces Paut Harrison, who resigne san 
to become southeastern district light rtems, 
ing engineer of the Sylvania Electr md rage 
Products, Inc., with headquarters ! = 
Atlanta. Mee ye 

Muted to 
> J. Carper Munro, formerly assista! oor 
light and power sales engineer for ! bens v 
B. C. Electric Railway Co., Ltd. beisting 
Vancouver, has been appointed ligi ef 


and power sales manager to succeed! 


late E. E. Walker. At the same ti RES] 
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For Severe Contlitons 


Permanently Insulated ROCKBESTOS Wires, Cables and Cords 






ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electiical Code, Type AVB) 

sites No. 18 to No. 4/0 AWG with varnished cambric and im- 
prognate:! asbestos insulation and gray, black, white or colored 
fameproo/ braid. 
Combine fire insurance and fine appearance in your 
switchboards with Rockbestos Switchboard Wire. 
It is freproof and will not dry out under heat. 
Sharp, clean bends can be made without cracking 
as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switch- 
board Bus Cable have the same fireproof and heat- 
proof characteristics. 







ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors with indicwuals insulated like Motor 
Cable, cotton braid covered and cabled with an asbestos braul 
over all. Standard strandings AWG No. 12—19 /$265 and No. 9 
—{9 $22. Other strandings on order, 
Designed for use in equipment requiring a multi- 
conductor contro] cable capable of withstanding 
high temperatures, this cable is widely used in the 
control systems of electric cranes manufactured 
for use in steel mills. The insulation is unaffected 
by heat, corrosive fumes, oil or grease and has 
ample moisture resistance. 





ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 

Sixes No. 22 to 4 AWG in 1000 volt rating, and No. 12,14 and 16 
AWG in 3000 volt insulated with high dielectric synthetic tape, 
impregnated felted asbestos and corered with color coded lacquered 
pioss bravd. 

The first small diameter heat and flame resistant 
high-dielectric hookup wire, designed in 1937 and 
approved by the C.A.A. for use jn airborne radio 
equipment. Widely used since in automotive and 
gound communications systems, electronic de- 
rees and apparatus. Operating temperature range 
135° C. to minus 50° C. Ideal for small motor, 
wil, transformer and dynamotor leads and 
bunched wiring in compact apparatus. Also with 
tinned copper shielding braid and 
a twisted pair, tripled or cabled 


nulti-conductor constructions. 






ROCKBESTOS MULTI-CONDUCTOR 
FIREWALL INSTRUMENT CABLE 
This unusually small diameter, light weight, high- 
dielectric $ conductor No. 26 AWG cable, with 
individuals insulated like our Radio Hookup Wire, 
vas designed for an electronic device in which 
three No. 22 AWG single conductor aircraft wires 
proved too bulky. It is made to a nominal diameter 
of 125” (smaller than a 14 AWG single conductor 
1) volt Rockbestos Firewall Radio Hookup 
Wire). Also in 4 and 5 conductor constructions. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 
fen No. 14, 16 and 18 AWU in two to siz conductors with 
025", or 025° or (for 115 volt service) 031° of impregnated 
jad asbestos insulation and stecl armor. 
Amulti-conductorcontrol wire forlow voltage inter- 
communicating, signal, and temperature contro} 
ystems, Lifetime heatproof, fireproof insulation 

4 and rugged steel armor give troubleproof circuits. 


be 
ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


und, square and rectangular astestos in«ulated conductors 
buled to meet varying winding conditions and coil treat- 
wal requirements. 

’mtect your motors against heat-induced break- 
ens with class B windings of Rockbestos Heat- 
lsisting Magnet Wire. Leads of Rockbestos 
AVC. Motor Lead Cable will complete the 
kute-proofing. 





RESIST Heat, Moisture, Oil, Grease And Fumes 





ROCKBESTOS APPARATUS HEATING CABLE 

No. 19 AWG nickel-chromium resistance wire insulated with 
040° of impregnated felted asbestos and covered with 4/64" 
waterproof lead sheath. 

Manufacturers of photographic developing tanks, 
dry print developing machines, candy making 
equipment, soi] heating cable kits and other devices 
requiring controlled distribution of mild heat can 
use this pliable heating cable to advantage. Also 
useful in preventing freezing of water pipes and 
congealing of oil, grease, ink, paint and sluggish 
fluids in conveyor pipes: 


ROCKBESTOS 300 VOLT HEAT RESISTING FIXTURE WIRE 
(Underwriters’ Type AF) 

Sizes No. 10 to 18 AWG stranded plain copper conductor insu- 
lated with black or white impregnated felted asbestos—with or 
without braid 

Rockbestos asbestos insulated fixture wires, ap- 
proved by the Underwriters’ Laboratories, are 
ideal for lighting fixture wiring because their heat 
resistant insulation will not bake out under the 
high socket temperatures develo’ in modern 
fixtures. Also used for small motor leads, miniature 
switchboards, business machines, radios, ete: 


ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Sizes No 8 to 20 AWG solid or stranded copper,monel or nickel 
conductors insulated with 031° or O40" of impregnated felted 
ashe stos in black, white or colors. 

Whether you make waffle irons, hot-plates, small 
motors, ranges, water heaters, radios, ovens or 
blueprint machines, we can give you an asbestos 
lead wire made to fit the electrical and mechanicai 
requirements of your product. 






ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 
Sizes No. 10 to 18 AWG with two or three conductors insulated 
= eect me Setted asbestos and covered with a heavy asbestos 
raul. 
This heavy duty heat-resisting flexible cord is idea] 
for high wattage lighting units, apparatus, flood- 
lights, ete., that are used in hot spots or develop 
heat in operation. For moisture resistant type 
specify the Rockbestos A.V.C. construction de- 





scribed below. 





ROCKBESTOS A.V.C. 600 VOLT FLEXIBLE CORD 

Sizes No. 10 to 18 AWG with two or three conductors insulated 
with impregnated felted asbestos, varnished cambric, felted asbestos 
and covered with a heary impregnated asbestos braid. 

For applications such as mentioned above in 
which heavy duty, high-dielectric, heat and mois- 
ture resistant flexible cord is required we recom- 
mend this construction with individual conductors 
insulated exactly like Rockbestos A.V.C. Motor 
Lead Cable. Approved tor lighting applications, 
with polarized conductors, by Underwriters’ as 
Style V flexible cord under a 300 volt rating. 
Specify if so desired. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 
(Underwriters’ Type AFPD) 

Sizes No. 10 to 18 AWG stranded plain copper conductors insu- 
lated with impregnated felted asbestos, polarized, twisted together 
and covered with a cotton braid. 

This duplex heat resisting flexible cord is approved 
by the Underwriters’ Laboratories for use in fix- 
tures and is recommended for pendant types as the 
asbestos insulation will not dry out or crack at the 
socket. It provides protection against wire-failire, 
eliminates fire-hazard and gives permanent suspen- 
sion as it does not deteriorate with heat or age. 
Also in twisted pair, tripled and triplex. 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,090,000 CM insulated with two walls of 
impregnated ash ‘stos and a high-~lwlectric varnished cambric 
insert, with a heavy asbestos braid overall. ? 
Heatproof, fireproof, greaseproof and oilproof, 
will not dry out and crack, won't burn or carry 
flame, and remains permanently flexible For coil 
connections, motor and transformer leads where 
extreme heat and fire hazards are encountered as 
in steel mills, etc. 





ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 
Sizes No. 18 AWG to 1,090,000 CM insulated with laminated 
fclted asbestos, varnished cambric, and asbestos braid Other con 

structions for service voltages to 5000. 


Use Rockbestos A.V.C Power Cable for the inter- 
nal wiring and power leads of heat-exposed heavy 
electrical equipment and hot-spot wiring in con- 
duit around boiler rooms, steam lines, furnaces, 
etc., as it withstands high temperatures and has 
ample moisture resistance. 


ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 
(National Electrical Code, Type AVA) 

Swees No. 18 to 8 AWG insulated with tarnished cambric, wm- 
pregnated felted asbestos and ast» stos braid. Sizes 6 to 4/0 have 
another wall of impregnated asbestos next to the conductor 
For lighting and control circuits exposed to heat 
and moisture, oil, grease, corrosive fumes or fire 
hazard, such as exist around furnaces, ovens, 
lehrs, soaking pits, boilers, etc., this widely used 
A.V.C. construction is ideal. Its permanent insula- 
j ri brittle, crack, rot, flow or swell 









os 

(National Electrical Code, Type Al) 
Sizes No. 18 AWG to 1,000,000 CM insulated with a heary wall 
of felted ashestos, covered with a rugged asbestos braid finished in 
black, white or colors. 
Use this power and rheostat cable for wiring rheo- 
stats, switchboards, elevator and locomotive con- 
trol panels and electrical equipment exposed to 
heat, fumes and fire hazard. Also for general open 


‘wiring in dry, high temperature locations. For 


flexible stranded conductor specify Rockbestos 
All-Asbestos Flexible Apparatus Cable. For solid 
conductor specify Rockbestos All-Asbestos Rheo- 
stat Wire. 


A few of the National Electrical 
Code types and other construc- 
tions in the Rockbestos line of 
125 different permanently insu- 
lated wires, cables and cords 
designed to give long-lived, de- 
pendable service under severe 
operating conditions — all built 
to resist such wire-destroying 
hazards as heat and moisture, 
oil, grease, corrosive fumes and 
flame. For complete informa- 
tion or samples, write to: 
Rockbestos Products Corporation 

986 Nicoll $t., New Haven 4, Conn. 


WON'T Bake Brittle, Bloom, Burn or Rot 
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the appointment of H. A. Ettiorr as di. 
rector of power sales and that of R 
HALL as director of lighting and resi. 
dential services were announced. \; 
Hall is also secretary manager o{ the 
Electrical Service League of British 
Columbia, having maintained that wor, 

























ne in the past in addition to his duties 4. 
illumination engineer for the company. 
A. Groker, branch manager for th. \ 
company at North Vancouver, has heey 
made director of all branch offices, 
*. 
. D. F. Schmit to Direct 
Heavy duty receptacle 
ond plug ' RCA Victor Engineering 
3 @N D. F. Schmit has been appointed 4j. 
bs rector of engineering of the RCA Victo 
EVE R-LOK = Division. Mr. Schmit, who was for. 
merly assistant chief engineer, wil] {| 
the position vacated by Dr. J. B. Jollif. 
2 t | who recently was elected vice-preside): 
4 ecep ac es, | of the Radio Corp. of America 
-4 
: 
Connectorsa«¢Plugs 
AUTOMATIC LOCKING | 
. Automatic locking 
Ten (10) reasons why Ever-Loks are | ee | 
: ‘ : 
| | Standard Equipment in leading In- ee 
‘ e > ° | 
ae dustrial Plants where uninterrupted ae | 
service is vital. macnn 
. Full contact | 
: protection | 
Ever-Lok protects against every con- 
3 . c Adjustable cord 
tingency including abuse and frequent a 
and hard usage. i 
reality: Tah | D. F. Schmit 
i » 7 aligning contacts 
For light and power circuits, 2, 3 and charge of RCA Laboratories. George 
_ Interiors precision L. Beers has been named assistant di- 
4 poles, 10 to 200 Amperes. moulded rector of engineering in charge of 
' ‘ advance development. He was formerly 
For public address and control cir- ett LS LED | on the engineering administrative staff 
; aL Mr. Schmit has held i yrtant engi- 
cuits 2 to 12 poles, 250 Volts. 7 — ae Se eee 
a eee neering positions im the RLU: ctor 
i : | organization and its predecessor com- 
Complete Catalog on Request. fusible | panies for more than fifteen years. Mr. 
| Beers has been associated with RCA 
| Biacomrmen wi | Victor and its predecessor companies 
le — Be o} | since 1921. 
ee Ig cats on 3 a be. il | . 
New Ever-Lok Connector with midget fuses >T. G. Whyte has been appointed 
for high cycle tools and small portable works engineer of General Electrics 
equipment. River pin ame Lynn, Mass., Ing 
charge of general administration of the 
Since 1902 "er ee designing engineering divisions and the 
= : Ze en ; | works laboratory, together with such 
| other functions as may be delegated 
RUSSELL & STOLL COMPANY Beer are We ae oe 
him by the manager. Mr, Whyte wa 
EXPLOSION-PROOF, WATER-TIGHT, INDUSTRIAL LIGHTING FIXTURES born and educated abroad. He iqined 
AND EQUIPMENT. AUTOMATIC LOCKING “EVER-LOK” CONNECTORS 1 cE in 1910 a mu rat , ae 
| Se a yn B 2 Sb at 
i 125 BARCLAY STREET - NEW YORK 7. N. Y. | Lynn, later being assigned to trans 
, | former work. He was located at them MAKE 
ELE 
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Survey Reveals Strong Trend to 
Fluorescent Lighting in the Home 


Owners Show Particular Interest in 
Kitchen, Living Room Installations 


Preliminary reports of the impartial sur- 
vey conducted by a leading market re- 
search organization—at the request of 
Sylvania Electric’s Sales Research De- 
partment—indicate that the postwar era 
is likely to see a considerable expansion 
in residential use of fluorescent lighting. 

To determine the public’s interest in 
this type of illumination, more than 3,000 
personal interviews were conducted. Of 
those interviewed, only about 10% now 
have fluorescent lighting, but almost half 
of these plan further installations after 
the war. Of the homes now without fluo- 
rescent lighting, 16% plan to install it 
in the future. 





As a guide to utility lighting men in 
evaluating trends in home fluorescent 
lighting, the survey also covered public 
preference by room. Among those not 
having fluorescent, but planning to in- 
stall it, the kitchen is the most popular 
room by a wide margin. (The chart be- 
low shows the relative percentages in this 
group.) Living room, bathroom, bed- 
room, dining room and basement follow 
in order. 

Among those now having fluorescent 
and planning additional installations, the 
kitchen also ranked first, with bathroom 
second and living room third. The order 
in the rest of the list was the same. 


| 


SYLVESTER SURVEY 





“You plan to have fluorescent lighting 
in both the kitchen and bathroom. 
Now, how about the basement?” 


Dip YoU KNow... 





That 79% of the people having fluores- 
cent lighting in their homes expressed 
themselves as entirely satisfied with it? 


‘in dining room 


Want. Oi -\erst uta 





SYLVAN IAS ELECTRIC 


SYLVANIA ELECTRIC 


WAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; 
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PRODUCTS INC., Salem, Massachusetts 


INCANDESCENT LAMPS; RADIO TUBES; CATHODE RAY TUBES: ELECTRONIC DEVICES 
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MINES kit sox 


VULCANIZER ASSEMBLIES 


Provide Cable Safety * Reduce Operating Costs 


7 repairs, so important in electric cable maintenance, can 

be made quickly with a MINES Kit Box Vulcanizer Assembly. 
Makeshift, temporary repairs to cables, often dangerous to life 
and property, are a thing of the past with a Mines Kit on the job. 


The Kit Box Assembly VDIR 213, shown above, will handle 
cables up to 134” in diameter and will accommodate a mold up 
to 13” in length. Comes packed in a sturdy, light steel carrying 
case, 23” x 1534” x 13", and weighs about 120 pounds. Easy to 
move to cable trouble. Total heating capacity 1200 watts, oper- 
ates on 115 volts AC. 

This portable Kit Box contains all necessary supplies and 
tools. The Vulcanizer itself is mounted right into the Kit Box. 
Each unit is complete with heating elements, thermostatic con- 
trols, cable holding clamps, power input cord, wrenches, and an 
operating instruction manual. 


Also available in smaller size and Bench type. We 
also make Vulcanizers for all size cable and elec- 
trical conditions. Write for Bulletin RV-104K. 


4235 Clayton Ave., St. Louis 10, Missouri 


Makers of the Connector with the Water-Seal 


April 14, 








Pittsfield Works from 1917 to 199 
a he returned to the River Work, 

» devote his time to street lig! iting 
easbFinets and associated equipmen 
From 1922 to 1929 he was designing 
engineer on the transformer jo) 
Lynn. and then became managiny ep 
gineer of the lighting division. Sjnog 
1942 he has been assistant to the man 
ager in charge of engineering. 


PA. J. Younc, district superintendeng 
of the Virginia Electric & Power Co, {, 
nine years, has been transferred to Fred 
ericksburg as manager of the Fred 
ericksburg district. THomAs J. Pecx 
formerly connected with the Charlottes 
ville office of the company, has hee 
named to succeed Mr. Young. 


> Dr. Howarp W. Bartow has bye 
elected dean of the school of engineer 
ing of the Agricultural and Mechanical 
College of Texas. He had been serving 
as acting dean of engineering since 
June, 1944, and prior to that was hea 
of the department of aeronautical engi. 
neering. 


> Harry A. Younc, who has been con. 
nected with the California Oregon 
Power Co. in Medford since 1943, has 
been named advertising manager of 
that company. 


OBITUARY 


> Warren Tusps, chief counsel for the 
Buffalo, Niagara & Eastern Power Corp. 
and its operating companies, and widely 
known as an expert on public utility 
law, died on April 2 in Buffalo General 
Hospital, where he had been since last 
February. His age was 62. Mr. Tubbs 
began his legal career with a firm 
handling affairs of the Niagara, Lock- 


port & Ontario Power Co. immediately 


after completing studies at law school. 
In 1911 he was named a partner in the 
firm of Strebel, Corey. Tubb & Beals. 


which was counsel to the utility.. When 


| the firm was dissolved in 1922 he wa- 
| named counsel for the power company 
| Seven years later he became couns! 


for the Buffalo, Niagara & Eastern 


| Power Corp. as well as for its operat- 


ing companies throughout western New 


| York. 


| > Henry C. Ham, founder of the Delta 


Electric Co., Worcester, Mass., and 
later organizer of the Ham Electric Co 
of that city, which was ultimately pur 
¢hased by the Wetmore-Savage interest 


of Boston. died recently. At the time 
| of his death he was assistant super 


intendent of public buildings at Shrew~ 
bury, Mass. 
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URKE for 54 years a builder of motors 
B and generators in a wide range of 
types and sizes has the specialized expe- 
rience to combine these units in M-G Sets 
to meet any current demand to 1000 K.W. 

in addition to a standard line of M-G 
Sets both Synchronous and Induction motor 
driven, Burke also builds special combina- 
tions of A.C. to A.C.; D.C. to A.C.; or D.C. 


to D.C. Motor Generator Sets. 





As each motor, generator application Burke 1000 K.W. Motor Generator Sét. 720 R.P. M. 


vories to meet individual sets of conditions 
it is good business to consult a specialist. 
Send your M-G problem to Burke. 


BURKE ELECTRIC COMPANY 
ERIE, PENNSYLVANIA 







Burke 180 Cycle 
50 K.V.A.; A.C. to A.C. 
M-G Set 


BURKE PIONEERED THE HIGH CYCLE M-G SET 


to furnish high frequency power with exceptionally good 
voltage characteristics for driving high speed tools. These 
sets are standardized in 6.25; 12.5; 25; 40; 50; 62.5; 75 
and 93.8 K.V.A. Larger sizes built to special order. 

Write for booklet No. 400. 









MOTORS i 2 cee ae ° Sen eGeatTerRs 7 TO 1 in oe Oe ©) Ks 


4 a Pr K a A.C. & D.C Motors & ee 


BURKE ee ee eee COMFAN Y., 3 Be oe 
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Synchronous Motor Driven. 














Burke 75 K.W. Motor Generator Set. 1200 8. P.M. 


induction Motor Driven. 





Burke 15 K.W. Motor Generator Set. 1800 R. P.M. 
D.C. Motor Driven. 


PENNS VLVANIA © Seng (997 
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“Material Spoilage Was Greatly 





Reduced When We Installed 
BUSS FUSES 


In Our Heat Treating Furnace Circuits” 


—Mr. John Burchfield, 
General Maintenance Supt., 
Iron Fireman Manufacturing Corp. 


THE IRON FIREMAN 


Eta he 


Pe. 
a - a 


at 
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Why BUSS Fuses greatly reduce 
or entirely. prevent needless blows 


The fuse case is designed to insure good contact on 
the link, even when the fuse is renewed by an inexperi- 
enced person—and it is so designed that vibration or 
heavy overloads or the constant heating and cooling 
of the fuse will not permit poor contact to develop. 
Thus excessive heating, which causes fuses to blow 
needlessly, is prevented. 


The fuse link used is the famous ‘‘ BUSS Super-Lag.”’ 
It has lag-plates attached to it. These give it a time-lag 
so long that it will reduce to an extent not possible with 
any other renewable fuse, the number of shutdowns 


caused by needless fuse blows. 


Prevent future trouble in your plant 
-—by doing this today 

Pass the word along that all purchase records dealing 
with circuit protective devices should be immediately 
changed to call for BUSS Super-Lag Renewable fuses. 
Then, as fuses are replaced or new installations made, 
your plant will automatically get the benefit of the 
carefree, trouble-proof protection that BUSS Super-Lag 
fuses afford. 


BUSSMANN MFG. CO., ST. LOUIS 7, MO. 


Division McGraw Electric Company 





Why BUSS Fuses 
Don’t Blow Needlessly 





10 FEATURES 
in the design of the FUSE- 





CASE help make it possible {| 


and 


The SUPER-LAG 


development in the FUSE-LINK 
completes the job. 


a SOLD THROUGH 
per eI WHOLESALERS 
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Formica Reports Huge 
Output, Expansion 


Current production of the Formica 
Insulation Co., Cincinnati, continues to 
go into vital war applications with con- 
tracts and orders received during the 
past month the largest in two and one- 
half years, D. J. O’Conor, president, in- 
formed stockholders of the company at 
the recent annual meeting, adding that 
“immediate prospects and the post-war 
period are most encouraging.” 

Based on inquiries already received 
by the company, O’Conor stated, “there 
is every indication that demands for 
laminated materials such as we make, 
will be greater in post-war than in the 
pre-war era.” Research and engineer- 
ing developments completed during the 
war will provide new post-war applica- 
tions, particularly in the decorative and 
transportation fields, he said. 

With wartime production operations 
continuing at top speed additional fac- 
tory space involving three floors is being 
provided through construction at the 
plant in Cincinnati. The company is 
also leasing an entire building located 
at 1002 Gilbert Avenue in an industrial 
section adjacent to the downtown busi- 
ness district for storage purposes. 


Industrial Cooperation 
Gets Things Done 


One Friday night recently, fire de- 
stroyed the entire McLaughlin Co.'s 
machine shop, Piqua, O., just when 
Lear, Inc., was relying on some on- 
schedule production of certain machine 
parts that were absolutely essential to an 
important aircraft contract due for de- 
livery within a few days. Serious delay 
was avoided by using all of Lear’s main- 
tenance crew, as well as the entire Mc- 
Laughlin staff working through the 
week-end. 

All of the test equipment and produc- 
tion fixtures and jigs were ripped out of 
the smouldering plant, moved into 
space that was hurriedly prepared in 
the basement of one of the Lear build- 
ings and quickly repaired or rebuilt, 
where necessary, so that production in 
the basement quarters could start the 
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ANUFACTURING 


following Monday morning. The Mce- 
Laughlin company moved into its old 
quarters as soon as they were put back 
in condition. 


New Process Effects Mass 
Output of Bridge Parts 


Lincoln Electric Co., Cleveland, has 
perfected a process of automatic carbon 
arc welding by which aluminum parts 
for military bridges can be fabricated 
on a mass scale. The welding equip- 
ment used for this high production pro- 
ject is a Lincoln product known as the 
“Electronic Tornado.” 

The process has been so successfully 
applied to the production of aluminum 
parts for special military bridge struc- 
tures that 35 engineers representing 14 
different firms from nine states have at- 
tended a special course on the applica- 
tion of the “Electronic Tornado” in the 
automatic welding of aluminum at the 
Lincoln plant. 





Elliott Orders Rise 
18 Percent in ‘44 


Net value of shipments of Elliott Co,, 
after estimated refund for renegotiation, 
reached an all-time high in 1944, Gran; 
B. Shipley, board chairman and preg. 
dent, announced in the company’s ap. 
nual report. 

Deliveries of power plant equipment 
and accessories, including large turbine 
generator units and main propulsion 
motors for Maritime Commission ships, 
amounted to $27,078,289, as compared 
with shipments of $24,621,819 in 1943. 
All four of the company’s manufactyr. 
ing plants (at Jeannette and Ridgway. 
Pa., Springfield, Ohio and Newark, N 
J.) established new production records. 

Orders entered during 1944 wer. 
$15,511,242, as compared to $13,106.58] 
for 1943, an increase of 18 percent. Up. 
finished business aggregating $22,077.. 
944 was carried forward. Net income 
for 1944, after providing for renegotia. 
tion, all taxes and a contingency re. 
serve, was $622,690, equal to $2.56 per 
share of common stock. This compare: 
with a net profit of $672,207 in 1943, 


Paranite Changes Name 


The name of Paranite Wire & Cable 
Corp. has been changed to Paranite 
Wire & Cable Corp.. Division of Essex 
Wire Corp., 14310 Woodward Ave.. 
Detroit, Mich. 





NEW D.C. MOTOR TEST FLOOR OPERATING—As many as 40 d.c. machines a day 
can be tested on this modern test floor recently put into operation at Allis-Chalmers’ 


Norwood, Ohio, Works. 


Eleven test bases and rig machines ranging from 10 to 


250 hp. are available. A tandem testing rig operating with a 250 hp. motor and 
combination sheave coupling provides for testing four 250 hp. motors fully loaded in 
tandem Dead front switchboards are used and equipped with voltage regulators 
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The part illustrated is an air- 
borne radio insulating part... 
made from grade “L” DILECTO 
. -+a laminated phenolic plastic. 
It was sawed, milled, drilled, 
countersunk and tapped. Toler- 
ance requirements were close. 
DILECTO parts such as this one 
will be widely used in all 
branches of air transportation. 











Here is a strong, tough plastic... with 
high electrical insulating properties 
that remain stable under extremes of 
temperature and humidity. DILECTO 
is readily fabricated on ordinary metal 
working tools. It is NON-corrosive 
and highly resistant to many chemicals. 
This versatile plastic may be the 
answer to your “What Material?” 
problem. C-D technicians will be glad 
to help you find out. Their wealth of 
“Know-How,” the result of a half 
century of service to industry, makes 
available to you thousands of case 


histories of solved design and opera- 
tional problems. 


DISTRICT OFFICES 
NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 
SPARTANBURG, S. C.e SALES OFFICES WN PRINCIPAL CITIES 
a 
WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 
« 
IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


ER ES a ES EO RN a AE RT a PE role ee 
Established 1895.. Manufacturers of Laminated Plastics since IVII— NEWARK 15 - DELAWARE 
a 
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Hemi: y No. 
512—For Pri- 
mary Power 
Distribution 


Checked and Rechecked 


. . - All Along the Line! 


Hemingray Insulators are made 


under careful supervision—under 
exacting step-by-step quality pro- 
duction control. That's why they’re 


so tough and strong—so dependable. 


Trv them! The cost is low to 


begin with—lower -in service-life 


[here are ten Hemingravs for 


Power distribution for 


Primary 


voltages from 2,300 to 15.000 and 


manufactured in accordance with 


OWENS- 


suggested specifications of the Edi- 


son Electric Institute. 


‘There are ten Hemingrays for 
Secondary Power distribution with 
Heights 


5'22 inches and Diameters ranging 


ranging from 21%, to 


from 214 to 314 inches. 
Investigate! Hemingrays are sold 

by principal jobbers and = are 

inufactured by Owens-Illinois, 


m 
Hemingray Division, Muncie, Ind. 


ILLINOIS 


HEMINGRAY INSULATORS 
Telephone-Telegraph 


Export Agents: International Standard Electric Corporation, New York City 
SLI al pl lal a lll ARTE cet Lee 
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Manufacturers Issue 
Earnings Reports 


Among the electrical manufacturing 
companies recently issuing earnings re. 
ports are the following: 

Square D—For 1944, net profits, $1,919. 
083, equal to $4.36 a common share, after 
reserve for renegotiation, compared with 


1943 net, after renegotiation settlement, of 
$2,186,505, or $4.98 a common share. 


McGraw Ecvectric—For 1944, net jp. 
come, subject to renegotiation, and after 
$1,421,142 provision for taxes on income, 
was $888,894 on net sales of $10,923,319 
compared with net income of $998,587, after 
$1,225,500 taxes for 1943, when sales to. 
taled $9,503,386. 


Hotopuane Co.—Six months to Decem. 
ber 31, net profit, $71,128 or 71 cents ag 
common share, compared with $102,066, or 
$1.01 a common share for similar period 


of 1943. 


Sancamo Evectric—For 1944, net profi 
$547,383, equal to $1.96 a common share, 
compared with $555,727, or $2 a share in 
1943. 


Westinghouse Changes 
Names of Radio Units 


Official names of two 
divisions of the Westinghouse Electric 
& Manufacturing Co.. to better 
describe their expanding functions 
now and post-war, have been announced. 

Involved in the changes are the for- 
mer radio division, which now becomes 
the industrial electronics division, and 
the former radio receiver division, 
which becomes the home radio divi- 
sion. Each will continue under its 
present direction—C. J. Burnside, for 
the past three years manager of the 
radio division, will head industrial elec- 
tronics, and Harold B. Donley, named 
manager of the radio receiver division 
at its organization last year, will head 
the home radio unit. 

Announced at the same time was re- 
moval of the home radio division from 
temporary quarters in Baltimore to a 
permanent .location in Sunbury, Pa. 


changes in 


AllisChalmers Dividend 


Directors of the Allis-Chalmers Manu- 
facturing Co. have declared a 40-cent 
dividend on the common stock, payable 
on March 31. Last year payments of 25 
cents each were made in March, June 
and September and one of 90 cents in 
December. 


Announces $12,000 Budget 


A $12,000 budget for 1945 has been 
announced by the RLM Standards In- 
stitute. Of this amount $4,000 will be 
used for the incandescent program, 
$2.000 for the fluorescent program. 
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WILLIAM PENN TREATY ELM 


In 1682 on the shore of the Delaware 
River, under the spreading limbs of 
an elm tree, William Penn made a 
treaty with the Indians (the only 
treaty between those people and the 
Christians that was not ratified by 
oath and was never infringed). This 
tree today is known as the William 
Penn Treaty Elm. 


Today the making of treaties has 
moved indoors, where modern im- 


provements such as electric lights 
and telephone communication facili- 
tate the work. Life in general, how- 
ever, is certainly made more pleasant 
by trees. 


Maintenance of the beauty of trees 
and uninterrupted power and 
communication facilities so greatly 
needed in modern life, has been the 
aim of the Asplundh Tree Expert 
Company for the past seventeen years. 


ASPLUNDH TREE EXPERT CO. 


JENKINTOWN 


PENNSYLVANIA 
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ELECTROMASTER INC. 


8 





FOR POSTWAR 
LOAD BUILDING 


There will be a rich market for 
automatic hot water facilities in 
the postwar period. In fact, it is 
estimated that the demand for elec- 
tric water heaters alone will total 
more than a million units! 


Public utilities can reap double 
benefit from this market by satis- 
fying this demand and at the same 
time building their off-peak load. 
Electromaster Water Heaters can 
best meet both requirements. Made 
by a specialist in electric water 
heaters and ranges, Electromaster 
Water Heaters offer a low-cost 
product with consumer appeal. 
Built to exacting specifications, they 
assure a dependable service-free 
load building addition to your line. 


MODEL 
W6O0R2 





ELECTROMASTER 
WATER HEATERS 


are laboratory inspected and ap- 
proved for long, service-free per- 
formance. 


1811 E. ATWATER 
ETROIT 31, MICHIGAN 
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_ Field Reports on Business 


With continued successes of Allied armies throughout the world, Federal agen¢ i»; 
have acted to halt the belief that reconversion can follow V-E Day. Indication; 
are that all price and material controls will be kept for an indefinite periv(, 
and that reconversion will comé slowly despite the fact that cutbacks are »\.),, 


being made in government orders. 


CHICAGO 


Reflecting the demand for increased war 
production, new plants announced or under 
way in the Chicago area represent, during 
March, investments of $23,313,271. This 
figure also includes several post-war com- 
mitments and brings to $30,360,271 the 
value of industrial developments announced 
during the first quarter of 1945. 

Standard Oil of Indiana will build adja- 
cent to its refinery at Whiting, Ind., one of 
the five additional 100 octane gasoline 
plants to be constructed, under proposals of 
the Petroleum Administration for War, to 
meet rising military needs. Standard will 
build a similar new plant at its Sugar 
Creek, Mo., refinery. Current construction 
will be carried out with private capital. 

The Naval Ordnance Unit at nearby 
Forest Park, Ill., operated by Amertorp 
Corp., a unit of American Can Co., is un- 
dergoing an expansion program involving 
construction of several new buildings. 

Commonwealth Edison Co. has received 
WPB approval for its installation of a new 
107,000-kw. turbo-generator and two asso- 
ciated 600,000 lb. per hr. steam generating 
units at Calumet station here. Orders for the 
equipment have already been placed but 
completion of the project is expected to 
take 20 months. Cost of the project to be 
about $12,900,000. 

Interstate Power Co., Dubuque, Iowa, has 
announced plans for construction of a new 
15,000-kw. power plant costing $2,000,000 
adjoining the du Pont cellophane plant at 
Clinton, Iowa. 


PACIFIC COAST 


Pacific Coast electrical business is com- 
paratively little affected by the approach of 
V-E Day because, instead of diverting many 
local industries to peacetime production, 
that day will step up the Pacific war. Stock 
conditions are somewhat easier especially in 
synthetic wire and rigid iron conduit 
staples, and the sizable quantities of varied 
electrical items, required by such service 
branches as the engineers, are being well 
handled. 

Many orders covering fractional and in- 
tegral motors for irrigation are reported, 
typical being 800 fractional, 500 sizes 1 to 3 
hp. inclusive, and 420 sizes 1 to 5 hp. be- 
sides 15 sizes 5 to 40 hp. for a lumber 
mill. Fairbanks Morse has bought 100 G.E. 
motors of 5 to 15 hp. 

Oregon has budgeted £3.400.000 for 10 
state institutions during 1945 and the Reno, 
Nev., area will vote on a $750.000 hospital 
bond issue. San Francisco Bay area indus- 
trial payrolls have decreased about 124 per- 
cent from last year with about 9 percent 
decrease in their workers, while both regis- 
tered 9 percent increase in the wholesale 
trade. San Francisco is buying trolley wire 
armatures and field coils for its municipal 
railway. Los Angeles is buying circuit 
breakers and parts. 

Industria] developments include a lumber 
plant at Oroville, Calif. with 50,000,000 
board ft. annual capacity, plans for a 
$6,000,000 sulphate plant upon Vancouver 
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Island, $1,000,000 expansion of Aeroje: En, 

Corp. at Azusa, Los Angeles County wi:), 

RFC aid, a $1,650,000 carbon black play; 

at Monument, N. M., and construction }.. 

= i the Heinz Co.’s factory at Tracy, 
aul, 


NEW YORK 


Steel backlogs continue high despite can. 
cellations on government orders. The fac; 
that many orders now on the books are {or 
third and fourth quarter delivery Jead: 
many in the industry to feel that V-E Day 
will change the situation and make ayajj. 
able immense quantities of steel for civilian 
needs. 

Construction in the United States, ]as 
week according to statistics released by 
Engineering News-Record, was $33,709,000 
down from $37,301,000 the preceding week. 
The big decrease was due to that in Federa! 
construction which dropped from $28,234. 
000 to $18,911,000. State and municipal] 
construction rose from $4,900,000 to $9. 
621,000, an increase of 96 percent. Con- 
struction for the corresponding week of 
1944 was $33,963,000. 

Private construction for the first quarter, 
1945, was $113,444,000, 15 percent higher 
than the corresponding quarter of 1944, but 
public work fell 24 percent to $266,763.00 
Total construction for the quarter was $330.- 
207,000, 16 percent below the $450,122,000 
reported for the first quarter, 1944. 


NEW ENGLAND 


Orders issued by the government for ful! 
speed ahead on a number of construction 
jobs as well as for those concerned with 
change-over into new types of war materie! 
production have resulted in an increased 
demand for industrial power equipment and 
for switches, control apparatus, and panel- 
board supplies, the latter on a fairly large 
scale. One order for switching equipment 
recently placed totaled about $65,000: 
others range from $10,000 up. Small motor 
sales are steady: fluorescent fixtures are in 
demand, and modernization in Boston retail 
district is moving ahead at an accelerated 
pace. 

Activity in Connecticut is encouraging 
Large orders of machine tool bearings were 
placed last week with nationally known 
companies. One order involving $126.379 
was received by New Departure Div.. Gen- 
eral Motors, Bristol; and another company 
was awarded a contract to supply the Navy 
with $116,034 worth. One Connecticut 
manufacturer submitted bids for 2.800 elec- 
tric irons; brass tubing and wire orders re- 
ceived by American Brass and Bridgeport 
Brass companies are increasing. A Boston 
manufacturer submitted bids on over 5.00 
electric heaters, and the demand for light: 
ing supplies needed in ship repair work is 
good. 

Other orders received in this area last 
week include relay apparatus, $57.820 Hunt 
Mfg. Co.. Hartford, Conn.: ignition protec 
tion. Bolton Mfg. Co., New Haven, and 
Chandler Evans Corp., South Meriden. 
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ARSENICAL ADMIRALTY 
FUT AY aa a 








An improved alloy with high 
resistance to dezincification 


Not a “cure-all,” but a tube alloy to consider if 
; you are troubled with dezincification. The Amer- 
ican Brass Company has been manufacturing 
Arsenical Admiralty Tubes on a commercial basis 
since 1934, and now furnishes this alloy as stand- 
e ard for Admiralty Tubes*. 
: This alloy was the result of studies of the effect 
of small quantities of arsenic introduced in brass 
alloys as an inhibitor of dezincification. 
; The consistently satisfactory performance of 





(At top) grating type spectrograph used to deter- 
mine Arsenic content in Arsenical Admiralty Con- 
denser Tubes. (Above) Densitometer-Comparator 
used to read spectra taken on the spectrograph. 


Arsenical Admiralty Tubes, over the past 11 years 
in many types of service has substantiated the re- 
sults of laboratory tests. 

While Anaconda Arsenical Admiralty Con- 
denser Tubes have been quite generally used, they 
are especially well-adapted to those installations 


TECHNICAL SERVICE AVAILABLE 
It is a function of the engineers of our Technical 
Department to assist Condenser Tube users in the 
selection of the most economical tube alloy for 
any given set of operating conditions. Feel free to 
call on us. Publication B-2, sixth edition, giving 


detailed information on Condenser Tube and 
Tube Sheet Alloys mailed on request. este 


7 in which the older alloys showed definite ten- 
; dencies to dezincify. 


*Admiralty Alloy Tubes without arsenic will be furnished only when so specified. 


| -= Anaconda Condenser fubes 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 
o Subsidiary of Anaconda Copper Mining Company + In Canada; ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


KEEP FAITH WITH YOUR FIGHTERS AND YOURSELF! BUY WAR BONDS FOR KEEPS 
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, EQUIPMENT MANUFACTURERS and 
od PAINT MAKERS CAN AGREE ON 


(BRERA 


oe QW QP No longer is ‘‘passing-the-buck”’ a game 





¢ 7 = 

‘ — to be played by paint men versus equip- 

t ment men. No longer is the “buyer” in the 
| middle as to whether paint or equipment 


is responsible for unsatisfactory results. 

% Penetray’s exclusive ceramic coating 
improves wavelength, producing more intensive color, 
thorough curing and superior polymerization on metals. 
In addition, insect attraction is minimum because glare 
is reduced and improved uniformity of energy distribu- 
tion results. Prove these points. Make your own tests 
for color and gloss; for corrosion and abrasives. 


SALES ENGINEERS WILL CALL or DETAILS on REQUEST 
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Ohmite Co. Gives $15,000 
to Illinois Tech. for Lab 


Dr. Henry T. Heald, president 4; 
Illinois Institute of Technology, has ap. 
nounced an initial grant of $15,000 from 
the Ohmite Manufacturing Co. to be 
used for the establishment of a labors. 
tory for the precision measurements o§ 
electrical and magnetic quantities, 

The gift was given through David T. 
Siegel, president of Ohmite Manufap. 
turing Co. and a trustee of Illinois Tech, 
It represents the initial contribution {or 
equipping what will be known az the 
Ohmite Laboratory for Precision Meas. 
urements. The laboratory’s ultimate 
goal is to provide precision electric 
measurements for the Chicago area ap 


































proaching in accuracy those of the Byam urst 
reau of Standards in Washington, D, ¢ as 

The laboratory itself will be locate Phil 
at the Armour Research Foundation of tion 


Illinois Institute of Technology and wij I 
be developed under the direction of 
Prof. E. H. Schulz, supervisor of elec 
trical engineering laboratories, and | 
W. Matsch, supervisor of electrical engi 
neering in the Armour Researc| 
Foundation. 
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Local Quits Union Council 


United Electrical Radio and Maching 
Workers of America, Local 130 (CIO 
has voted partial disaffiliation from th 
Maryland-District of Columbia Indu 
trial Union Council but will retain 
token membership. Three other non 
electrical unions had previously wit! 
drawn from the council. 

The local is composed of workers 
the Westinghouse Electric & Manufa¢ 
turing Co. plants in Baltimore. T! 
president of the local said that t! 
action was taken because the coun 
is being run by a clique. 





Hytron Changes Name 


Hytron Corp., Salem, Mass., ha 
changed its name to Hytron Radio 
Electronics Corp., of the same cit 
Bruce A. Coffin has been elected pres 
dent and general manager; Lloyd 
Coffin, treasurer and board chairma 
Edgar M. Batchelder, executive vic 
president; and Charles F. Stromeye 
vice-president and director of engineeg 


ing. 





Freon Restrictions Lifted 


Restrictions on the delivery and 
of Freon 12, used in air conditionil 
systems, have been removed by the W 
Production Board. More essential use 
however, still have first priority. 
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the SECOND U.S.-made ‘Megger” Instrument 





Following the production, in June 1943, of the 

frst U. S.-made “Megger” testers, we now announce 

a second ““Megger” instrument being built in our 

Philadelphia factory—the Midget “Megger” Insula- 
tion Tester. 

This new U. S. model is identical in design and 
similar in every way to the Midget “Megger” Insulation 
Testers we have been supplying for the past ten years, 
ewept that the molded plastic housing is mottled 
brown instead of red. 

The Midget “Megger” Tester has achieved wide 
popularity because of its size and low cost. Weighing 








\ 
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.. THE MIDGET “MEGGER’’* INSULATION TESTER 


- 
+ 


but 3 pounds, it is always ready to use for testing 
insulation resistance of a wide variety of electrical 
equipment. It is indispensable for maintenance and 
trouble shooting, even where higher range “Megger” 
testers can be used . . . reads up to 50 megohms and 
delivers 500 volts d-c from a hand-cranked generator, 
making it independent of batteries or external power 
supply. Lower ratings are also available. 

Manufacturing facilities are complete and our ex- 
panding production makes availability of these new 
instruments far better than we have previously been 
able to o:ier. We invite your orders for them. 


JAMES G. BIDDLE CO. an 


1211-13 ARCH STREET - PHILADELPHIA 7, PA. 





For complete description of the new WU. 5S.-made 
Midget “ Megger™ Tester, write for Bulletin 1785-W. 


*By special arrangement with the original makers of 


the “ Megger” Testing Sets, our new instrument 


carries the U.S. Registered Trade Mark “ MEGGER.” 
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BLACKBURN "GRIPITS” are made of 
DURONZE, a high-strength silicon 
bronze that’s 75% stronger than hard- 
drawn copper. Circular construction 
gives extra strength. "'GRIPITS”’ will 
not stretch or distort when tightened 
—will not come loose. Then, too, 
BLACKBURN "Gripits’’ are more eco- 


nomical for this purpose. 


JASPER BLACKBURN PRODUCTS CORP. 


We Find 
BLACKBURN 
"GRIPITS” 


Main and Clinton Sts., St. Louis (6) , Mo. 
Builders of Quality Connectors for Over 10 Years 





*“COLOVOLT COLD CATHODE 
INDUSTRIAL FIXTURES 


LOW VOLTAGE 


8 feetlong - all steel 


Here is the new Colovolt industrial 
fixture, one of a complete line of in- 
dustrial and commercial “packaged” 
units. Equipped with the standard 93” 
Colovolt 10,000 hour lamp, Colovolt 
fixtures may be used singly or in con- 
tinuous line lighting in multiples 
of 8 feet. Instantaneous starting, no 
flickering, guaranteed for 1 year ex- 


*Trade mark regis- 
a 7 tered U.S. Pat. Off. 
epee 





Ea ee 


CHICAGO 5, ILLINOIS 


660 S. FEDERAL STREET 





cept for failure due to breakage are 
extra advantages of the Colovolt Cold 
Cathode low voltage fluorescent 
lamp. The long life expectancy of 
Colovolt lamps may be realized even 
when constantly turned on and off, 
and pre-scheduled re-lamping, with 
no loss of production or time, is now 
possible with Colovolt installations. 


Contact your electrical wholesaler or job- 
ber, or write us for full details and prices. 


April 





14, 


Sales 
Opportunities 


Mary_tanp—Consolidated Gas, Electric 
Light & Power Co., Baltimore, plans exten. 
sions and improvements in power substation 
with installation of additional equipmen; 
for increased capacity. Work is scheduled 
to be carried out at early date. 


New York—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., wij] 
have plans prepared soon for improvements 
in power plant at Brooklyn Navy Yard, with 
installation of equipment for increased ca. 
pacity and replacements. Cost about 
$195,000. Also will build new public works 
garage and repair shop at yard, to cost ap. 
proximately $730,000, with mechanical and 
electrical equipment. Projects are included 
in budget for coming fiscal year. 


PeENNSYLVANIA—Mack Trucks, Inc., Em. 
pire State Bldg., New York, N. Y., has 
plans for large plant for production of 
motor trucks for government by Mack Ip. 
ternational Motor Truck Corp., operating 
subsidiary. It will comprise several one. 
story buildings, estimated to cost about 
$500,000, with machinery and electrica} 
equipment. Financing by Defense Plant 
Corporation. Work on superstructure wil! 
begin soon. 


Trexas—Phillips Petroleum Corp., Bart 
lesville, Okla., has contracted with govern- 
ment for construction and operation of new 
plant for production of toluene, an ingre- 
dient of synthetic rubber. It will compris: 
large group of one and multi-story proces:- 
ing and production units, with machiner 
and electrical equipment. Also power h: 
power substation, machine shop and 1 
cellaneous structures. Cost about $6.10) 
000, with financing by Defense Plant 
poration. Projeci will be carried out by 
Bechtel-McCone Corp., 601 West 5th °: 
Los Angeles, Calif., with work scheduled ' 
begin at early date. 


Frorma—Bureau of Aeronautics, Na 
Department, Washington, D. C., plans re- 
placement of underground cable installa 
tion for lighting system at naval air station. 
to cost about $86,000. Appropriation is be- 
ing arranged. Project will be carried 
under direction of Bureau of Yards 
Docks, Navy Department, Washington 


nd 


Kansas—Kansas Power & Light | 
Topeka, has approved plans for addi'i: 
to steam-electric generating station. 
installation of equipment for increase: 
pacity. Cost estimated about $500.!) 
Project is understood to have a pr 
rating and work will be placed under » 
at early date. Black & Veatch, 4706 Broa 
way, Kansas City, Mo., are consulting enz 
neers. 


Onto—Jack & Heintz, Inc., 17600 Broa’ 
way, Bedford, Cleveland, manufacturer 
aircraft starters, has acquired former 
Ready battery works of National (ar 
Co., comprising several buildings, and 
modernize and equip for proposed 
expansion, with installation of machine? 
and electrical equipment for large 
An existing power plant will be ren 
and improved, with installation of tv 
600-hp. boilers and auxiliary apparat"’ 
Cost about $1,200,000, with financing ! 
Defense Plant Corporation. Work will > 
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LOAD CONDITIONS MEASURED ge es | 
AND TRANSMITTED HERE RECORD OF LOAD HE 
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—-—-—-—-—-—CAN BE ANY DISTANCE APART——-— — ———-| 


_ TRANSMISSION VIA CARRIER CURREN 


META-WATTMETER TRANSMITTER > 
AT REMOTE POINT IN 
ELECTRICAL SYSTEM 


ACCURATELY RECORDED HERE 


Volts, Amperes, Kilowatts, Kilovolt-Amperes, Reactive KVA, Water Level, 
Gate Position... Reported Over Any Distance 


Quick analysis of conditions miles away . . . permitting 
the system operator to act promptly and properly in cases 
of emergency and to anticipate and prevent abnormalities 
. is made possible by Bristol’s Metameter System of Among uses of the Metameter are: 
Telemetering. FOR LOAD DISPATCHER OF 
The Metameter operates on the impulse-duration prin- CENTRAL STATION SYSTEM 


; ‘ ‘ 1. Load (active and reactive power 
ciple, so is well suited for operation over channels com- and power demand) in aa tie- 





monly available on power systems, including carrier cur- line ns system with 
: eae ‘ neighboring system 

rent of either unmodulated or modulated ty pes. A carrier 2. Gulla, ae ta iinet goer, 

channel, only two metallic wires, or a circuit selected by of each generating station 

supervising control can be used to interconnect transmitter 3. Total output of all generating sta- 


tions, on a single instrument 


anc iv . ; 
and receiver. 4. Active and reactive power and 


3ristol’s Metameter for telemetering electrical quantities power demand at key points on 
is described further in Bulletin M1702. Address THE . eae phen ype a : 
a ‘ . T . « ater ievei an waterwnee ate 
BRISTOL COMPANY, 116 Bristol Road, Waterbury 91, position in hydro-electric sland” 
Conn. (The Bristol Co. of Canada, Ltd., vou epEnaToe oF 
Toronto, Ont. Bristol’s Instrument Co., Sz vs GENERATING STATION 


Ltd., London N. W. 10, England). 


1. Total output generated in system 

2. Output of each associated attended 
or unattended generating station 
in system 

3. Desired output of operator’s own 
station 


; FOR DISPATCHER OF 
ae. 4 DISTRIBUTION SYSTEM 


xo 1. Total kilowatt load on unattended 
substations 


| , 2. Bus volt ees: aes 
keeps you a pump ahead of demand Ls. 





UTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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Photograph illus- 
trates efficient 
P2 sure grip and auto- 
K matic release o 

} Multipoint Hook. 


me. 
ty 


\ 












\ 
A 


vy 
* 


va. 











ah ae 


SAVE THE 
POLES 


© The Sturd-E exclusive Mul. 


tipoint Cant Hook 


I Spe ' 
Pole handling and anes at 


les~its six 
+ . quarter-inc 
halt-inch Points grip en 
ane jannly than a single 
—in addition, th 
NOt penetrate the ereieons 


eB | 






lects and rot can sta 


Made in three si 
handling all tlee-lieatn ae 
fennilest t0 the big ones 22 
ne €s in diameter. Every 
* ity that has tested the Mut. 
Cpoiac Cant Hook has re- 
rdered in ever increasing 


numbers—j 
. S—iIt say 
time, and cost. €s poles, 


STURDF Toots 


rt. 





MULTIPOINT 
CANT HOOK 


6 points, 4” x 4%” in size grip ¥! 
the pole securely but leave no ' ; 
deep hole to encourage rot and 
decay. Points renewable when 
worn. Furnished in small, medi- 
um and large sizes for handling 
poles up to 22” in diameter. 
Prices and complete 
description on 
request. 













Distributed ly 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 

20 North Wacker Drive © Chicago, Illinois 

Branches and Warehouses with Complete Stocks in 

Principal Cities of the United States 


gin soon. Wilbur Watson & Associates, 
4614 Prospect Ave., Cleveland, are archi- 
tects and engineers. 


Minnesota—Northern States Power Co., 
Minneapolis, plans improvements in power 
plant, including new gate house and other 
work. Program is scheduled to be carried 
out at once. 


Uran—-Utah Power & Light Co., Salt 
Lake City, has plans for extensions in 
primary and secondary lines in north-cen- 
tral. part of state for expansion in rural 
electric system, totaling about 55 miles, in 
all. A priority rating has been secured and 
work is scheduled to be*carried out this 
spring. Program will include extensions in 
power substation facilities and additional 
service connections. 


Ittinots—Texas Co., 135 East 42nd St., 
New York, N. Y., plans expansion in oil re- 
fining plant, including installation of new 
catalytic cracking plant, comprising several 
processing and production units for large 
output of 100-octane gasoline for aviation 
service. Power plant will be extended. En- 
tire project will cost about $14,000,000, 
with machinery and electrical equipment, 
and will be carried out by M. W. Kellogg 
Co., 225 Broadway, New York, engineer and 
contractor. Development has a priority 
rating and work will be placed in progress 
at early date. 


New YorK—Staten Island Edison Co., 
Richmond, S. I., has plans under way for 
new power substation to be equipped for 
large capacity. Project will include exten- 
sions in transmission and distribution lines, 
and is reported to cost in excess of $3,000,- 


000. It is understood that this will be a 


post-war development. 


MassacuuseTts—Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., plans extensions and improvements 


| in navy yard, Boston, for increased facili- 


| equipment. 


ties for ship repairs, including shops and 
other structures. Cost estimated about 
$1,000,000, with mechanical and electrical 
Also will install new electric- 


| operated drydock cranes to replace present 


units, with cost reported about $600,000. 
A new laboratory building will be erected 


at cost of about $380,000. This is part of | 


yard development program to be carried out 
during next fiscal year dating from July 1, 
and for which appropriations are now being 
arranged. 


lowa—Municipal Electric Department, 
Hawarden, will receive bids until April 24 
for expansion and improvements in munici- 
pal power plant, including installation of 
new diesel-engine-driven generating unit 
and auxiliary equipment. Cost estimated 
about $100,000. Buell & Winter Engineer- 
ing Co., Insurance Exchange Bldg., Sioux 
City, is consulting engineer. 


Wisconsin—-Water Department, Wauwa- 
tosa, is asking bids, to close on or about 
May 7, for motor-driven deep-well pumping 
unit and accessories, for installation in 
pumping station on Blachard St. M. F. 
Linnan is city engineer. 


lowa—Ordnance Steel Foundry Co., Bet- 
tendorf, has plans for new additions to plant 


for considerable increased output, including | 


several one-story buildings, for which super- 
structure will begin soon. Installation will 
include electric furnaces and other elec- 
trical equipment. Entire project will cost 
approximately $600,000. Priority rating has 


been secured. 
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Mr. Tops, the Paragon 
symbol of tep quelity 


Automatic time 
controls are speed. 
ing production... 
multiplying manpower efficiency . . . ang 
saving countless hours in thousands of 


plants in scores of industries. Submit you 
timing problem to Paragon .. . your top 
source of time switches and controls 





700 Series 


ONLY $13.00 LIST — 300 Series self 
lubricating time switches are accurate an 
durable for controlling stokers, oil burner 
blowers, pumps, valves, air conditioning 
etc. America’s leading time switch value 


TIME DELAY RELAYS—The time 
cycle of Paragon synchronous motor o 
erated, instantaneous reset type relays 
unaffected by vibration or changes in am 
bient temperature. For motor and tub 
protection. 


7-DAY TIME SWITCHES— ar 
designed for presetting heating or venta 
lating schedules on a weekly basis wit 
independent daily operations. 


MANUALLY PRESET TIMERS —T! 
2500 series is designed to close or open 
circuit at the end of a preset interval, suc 
as attic fan control. 

All these units are designed and built > 
Paragon .. . a pioneer in the automat 
timing field. Send for complete bullet 
















PARAGON ELECTRIC COMPANY 
7032 OLD COLONY BUILDIN 
CHICAGO 2 £2 £48 OC 
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CHASE’ 


VENTILATED BUS CONDUCTORS 


that increase current carrying capacity AND help conserve critical copper 





or AC bus installations, the advan- 
F tages of square copper tube are many. 
Noteworthy are heavy one-piece construc- 
tion, high current carrying capacity and max- 
imum mechanical strength in all directions. 

To these, Chase engineers have added 
another—ventilating holes, for internal cool- 
ing by natural convection. This, of course, 
increases current carrying capacity of the bus 
conductor... but more than that, ventilat- 
ing holes help conserve critical copper. 

Consider all these service-features of Chase 


Ventilated Square Tube before you decide 


upon any new AC bus installations. The 
Chase Electrical Handbook contains com- 
plete information on this and other conductor 
forms. For a complimentary copy, write to 


Dept. EW-4. 


TO SAVE YOU TIME ON 
BUS CONDUCTOR CALCULATIONS 


Chase engineers may be able to save you 
hours of work on electrical problems ...help 
you in calculating the most economical size 
and shape of bus conductors for your condi- 


tions. Simply outline your requirements. 
*Reg, U.S. Pat. Off. 





7 CHIASE BRASS & COPPER CO. 


Waterbury 9/, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY ¢ CINCINNATI INDIANAPOLIS f MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T CLEVE'AND KANSAS CITY, MO. f NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 

| ers HOUSTON MILWAUKEE NEW YORK ROCHESTER f WASHINGTON f 
HICAGO 





t Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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TURN-CUFFS 


Their dependability a 
matter of record ° 
their popularity based 
on performance. Cuffs 
up form a petticoat in- 
sulator effect —- mini- 
mizes surface creepage. 
Turned down, a 2-inch 
longer protective gcunt- 
let. Yes—MORE COM.- 
FORT. MORE SAFETY. 


, SLOT-TO-CENTER BLANKETS 





45° x 45’. More practical for covering 
spool and secondary wires, switches, 
dead ends, transformers. For primary 
or secondary lines. 












NON - BINDING 
SLEEVES 


Tough, high voltage 
stock gives maximum 
protection and long 
field service. No bulk 
in front — adjustable. 
Cost mo more than us- 
ual types. Write for 
complete information 


BARR 





Sana 





Recent Rate Changes 


Wisconsin MicuicaAN Power Co’s rate 
cut for 3,287 commercial customers, amount- 
ing to $13,200 a year has been approved by 
the Wisconsin Public Service Commission. 


BurraLo NIAGARA ELectric Corp. and the 
Niagara, Lockport & Ontario Power Co. 
have reduced their residential electric rates 
$1,045,000, according to an announcement 
by the New York Public Service Commis- 
sion. The new rates affecting consumers in 
the western section of the state, will become 
effective on April 15. A reduction of ap- 
proximately $500.000 a year in the commer- 
cial rates of the two companies will be filed 
as soon as schedules have been worked out. 

ARKANSAS Pusiic Service COMMISSION 
has taken under advisement after an all-day 
hearing a petition of the Eighth Service 
Command for reduction of the Arkansas- 
Missouri Power Co. rates charged the Army 
and Navy at the Blytheville and Walnut 
Ridge airfields. 

Nova Scotia Pusiic Utiities Boarp 
has ordered new rate schedules for the 
Avon River Power Co. and Milton Hydro- 
Electric Co., involving reductions totaling 
$150,000 for Avon and $3,500 for Milton 

Wisconsin Pusiic Service Commission 
recently announced that in 1944 public utili- 


| ties in the state decreased rates $1,002,292. 


Increases amounted to $16,712. 


WesTERN Massacnusetts Exectric Co. 
(Springfield) plans future rural line ex- 
tensions up to one-third mile from presen! 
lines to any farmer agreeing to use a mini- 
mum of $2 worth of electricity per month. 
Lines several miles long will be built in un- 
served areas at this minimum rate if the 
farms served are in a ratio of three or more 
per mile. The proposed new minimum is 
about one-third that required before the 
present war. The program hinges upon re- 
lease of materials by WPB. The company 
has filed a new street lighting schedule for 
Springfield saving about $4,000 per year 
over the former contract, the rates ranging 
from $100 per 15,000-lumen lamp per year 
to $23 for 1,000-lumen lamps. 


Recent Legislation 


Cotorapo—Under the terms of a measure 
introduced in both House and Senate, the 
State Tax Commission shall assess REA 
properties on a basis of one-half their an- 
nual gross revenue. A public hearing in 
the House, preliminary to introduction of 
the bill, developed testimony that REA 
units now pay about 50 percent less taxes 
than private utilities, and that a further re- 
duction would impose an undue burden on 
taxpayers who would derive no benefit from 
the cooperative enterprises. 


InptIANA—Governor Ralph F. Gates has 
signed a bill passed by the Legislature, 
which amends the municipal corporation 
act to permit second-class cities operating 
two or more utilities to create a municipal 
employees’ pension fund. Electric and gas 
utilities are chiefly concerned. 


Matne—Governor Horace A. Hildreth 
has signed a bill, creating the Passama- 
quoddy District Authority empowered to 
construct and operate power plants at East- 
port, scene several years ago of a Federal 
tide-harnessing project which was _ sus- 
pended. (ErectricaL Wortp, March 3, 
1945, page 158). 


NEeBRASKA—Governor Griswold has signed 
LB43, providing for sale by a public power 


district of a transmission line extending into 
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PuNncH-LOK 
Stas 


Banding and Splicing Method 





With Punch-Lok Clamps, applied 
with the Loking Tool, you can make 
connections easily, quickly, simply, 
safely... without taking down wires 
or installations. Will withstand any 
normal pull strain. Many other ap- 
plications for repairing, banding, 
splicing, tying. 

Write for descriptive catalog and 


name of nearest distributor 
Keep Buying War Bonds 


PuNncH-LOK 
COMPANY 


Dept. R, 321 N. Justine Street 
Chicago 7, Hlinois 
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Mimeograph duplicator 


3e For help in setting up systems to control and speed your paper 
work, address A. B. Dick Company, Chicago. 


MIMEOGRAPH is the trade-mark of A. B. Dick Company, Chicago, registered in the U.S. Patent Office. A. B. DICK COMPANY, Chicago. The Mimeograph Company, Ltd., Toront® 
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CLARK'S WIDE-AREA, LOW-TEMPERATURE | 
HEATING PRINCIPLE HAS STOOD THE TEST | 
OF TIME AND TOUGH SERVICE 


Typical of the many old Clark Electric 
Water Heaters still in daily service is the 
one above in the home of G. E. Aldrich 
in Fillmore, N. Y. Says Mr. Aldrich, 
*This heater has been in constant use 
for better than 18 years, and the upkeep 
has been practically nothing.” 


GENTLE HEAT MEANS LONG LIFE 


The secret of Clark’s long. trouble-free 


service is “‘gentle heat’’—heat applied 
in a broad band at a temperature only 
slightly higher than that desired in the 
water. This wide- 
area, low-tempera- 
ture method of 
heat application. 
pioneered by Clark. 


eliminates de- 
structive liming. 
corrosion and oxi- 
dation—proved by 


long service in areas 
where other types 
of heaters have 
failed in only a few 
months. 

* 


A CLARK FRANCHISE FOR 

YOUR TERRITORY MAY 

STILL BE OPEN. WRITE FOR 
FULL DETAILS. 





McGRAW ELECTRIC COMPANY | 
CLARK WATER HEATER DIVISION | 
5201 West 65th Street, Chicago 38 


CLARK 


STG ta i aia 
xt Toastmaster Product 





another district, and LB44, providing for 
the auditing of public power districts sub- 
ject to examination by the Rural Electrifica- 
tion Administration and providing that the 
state auditor may accept an audit made by 
a Federal auditor. 


Canapa—Broader authority is stipulated 
for the Nova Scotia Power Commission in 
a bill before the provincial assembly. Au- 
thorization is sought for the commission to 
start construction of any electrical exten- 
sion to rural areas where there are three 
contracts of domestic classification and four 
potential domestic customers for every mile. 
The present rural electrification legislation 
necessitates three contracts and six poten- 
tials per mile. The bill calls for a tax on 
any firm, corporation or municipality gen- 
erating or distributing electrical energy. 
The proposed tax is one-twentieth of a cent 


; | per kilowatt-hour for industrial purposes 


and one-tenth of a cent for domestic or 
commercial purposes. No public utility will 
be allowed to proceed with construction of 
any electric transmission or distribution ex- 
tension costing more than $1,000 without 
notifying the commission of its intention. 
Regardless of the provisions of any 
franchise agreement, the Local Government 
Board may cancel or vary any agreement for 


| the supply of water, gas or electric energy 
| or the operation of any street railway or | 


bus system in any city, town or village of | 


Saskatchewan, according to the provisions | 


of an amendment to the Public Utilities | 


Companies Act passed by the Legislature. 
The agreement may be cancelled or altered 
by the board if the franchise holder is not 
proceeding with “reasonable promptness” 
or completeness to provide the services con- 
templated by the franchise agreement: if 
the service being given by the franchise 
holder is inefficient or fails to meet the 
“reasonable needs” of the public, or if it is 


for any reason “expedient” in the public in- | 


terest to do so. 


OWU Approves Turbines 


Office of War Utilities’ Power Divi- | 


sion has authorized the installation of 
two new steam turbines. 
A 30,000-kw. turbo-generator and a 


| boiler for it was authorized for installa- 


tion in the Green Bay plant of the 
Wisconsin Public Service Corp. It is 
not expected to be in service before late 
next year. 


The Oklahoma Gas & Electric Co. was 


given a 10,000-kw. topping turbine and | 


a boiler for its Horseshoe Lake plant. 
Capacity of the plant will be raised be- 
tween 22,000 and 23,000-kw. by the com- 
bined installation, which is to be in 
service by the summer or fall of 1946. 

. 


Kentucky Co-op to Expand 


Shelby Rural Electric Cooperative of 
Shelbyville, Ky., has received permis- 
sion from the Public Service Commis- 
sion to erect 50 extensions, none more 
than three miles long, in Carroll, Henry, 
Shelby, and Trimble 
finance the work, the co-op will apply 
for a $60,000 loan from the Rural Elec- 
trification Administration. 
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4 Safe, even on 
high voltage 
lines. 





Instantaneously, by merely ‘‘snap-. 
ping” the tongs around any elec- 
trical circuit, you can measure the 
current — BOTH A.C. and D.C. 
up to 800 amperes — without 
necessitating a break in circuit or 
insulation. Every electrician should 
have one. It’s a time saver — 
production speeder. Weighs only 
23% Ibs. and is as simple to use 
as the illustration above sug- 
gests. Write today for our TONG 
TEST Bulletin describing its man 
time-saving - applications. 

COLUMBIA ELECTRIC MFG. CO. 

4519 Hamilton Ave., N.E., Cleveland 14, 0. 


LTE 


TONG TEST ; 
IW tae 
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ae as eek ar to millions who, during the war years, have worked in war plants 


‘pan 





| and ass businesses. Whether in an office, at a work bench or at a machine, 


sated 


Nemeicehe lighting has proved itself sipleaey better. 


Frink-engineered fluorescent lighting will provide virtually shadowless illumination 


for post-war offices, banks, schools and stores. 


A mba 


With the coming of victorious peace and the release from the war-work to which 
our facilities are at present devoted, Frink L-/-N-O-L-/-T-E Fixtures will again be 
available, engianered for vision and designed for beauty as well as superlative 


optical efficiency. 


HT LIGHTING SINCE 1857 


L-I-N-O-L-1-i 


THE ULTIMATE IN FLUORESCENT LIGHTING 





a» 


THE FRINK CORPORATION, Bridge Plaza North, Long Island City 1, New York | 
SUBSIDIARIES: Sterling Bronze Company, Inc. + —Barkon-Frink Tube Lighting Corporation 
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“You can get ANY 
Grounding | 
Connector— 4 











—in the COMPLETE line.” 


The pictures below can only give 
you an idea of the variety, because 
Penn-Union makes ALL good types. 

Write us for any grounding con- 
nector, clamp or stud... for all 
combinations of pipe, rod, flat bar, 
cable, braid, tubing. 

Every one a dependable unit of 
protection for personnel and equip- 
ment ... of ample capacity, high 
mechanical strength, and resistant 
to corrosion, 


Also the most complete line of Ser- 
vice Connectors, Cable Taps, Ter- 
minal Lugs, Tees, and other fit- 
tings. Penn-Union connectors are 7m 
the choice of leading utilities, in- 
dustrials, contractors and electrical Pa 
manutacturers. Write for Catalog. 


PENN-UNION zi 
ELECTRIC CORPORATION C 
ERIE, PA. Sold by Leading Jobbers @ 


Conductor Fittings 
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REA Allots Funds; 
Approves Contracts 


Allotments totaling $758,000, to be 
used mainly for the extension of elec- 
tric service to farms located near exist- 
ing lines, were recently approved by the 
Rural Electrification Administration. 
These allotments bring the total to 
$522,911,351, of which $24,031,550 rep- 
resents operations during the current 
fiscal year. No construction will be un- 
dertaken which does not have WPB ap- 
proval. 

Allotments include the following: 


Inp1IANA—Carroll County Rural Electric 
Membership Corp., Delphi, $58,000. 

Iowa—Nyman Electric Cooperative, Inc., 
Stanton, $15,000. 

Missouri—lIntercounty Electric Coopera- 
tive Assn., Licking, $20,000; Tri-County 
Electric Cooperative Assn., Lancaster, $25,- 


OKLAHOMA—Kay Electric Cooperative, 
Blackwell, $15,000; Oklahoma Electric Co- 
operative, Norman, $20,000; Canadian Val- 
ley Electric Cooperative, Inc., Seminole, 
$15,000. 

TENNESSEE—Tri-County Electric Member- 
ship Corp., Lafayette, $300,000; Fort Lou- 
doun Electric Cooperative, Madisonville, 
$50,000. 

Texas—Wood County Electric Coopera- 
tive, Inc., Quitman, $25,000; Grayson-Collin 
Electric Cooperative, Inc., Van Alstyne, 
$20,000; Denton County Electric Coopera- 
tive, Inc., Denton, $13,000. 

Vircinta—Powell Valley Electric Coop- 
erative, Jonesville, $127,000; Tri-County 
E] ctric Cooperative, Leesburg, $30.000. 

West Vircinta—Harrison Rural Electric 
Assn., Inc., Clarksburg, $25,000. 


Construction Contracts Approved 


ArKANSAS—Ouachita Rural Electric Co- 
operative Corp., Camden, contract to Har- 
vill and Byrd Electric Co., Little Rock, 
Ark., 3 miles of line and conversion of 16 
miles of line from one to two phase: $12,- 
553; engineer, Southwest Electrical Engi- 


| neers, Jonesboro, Ark. 


Intinois—Rural_ Electric Convenience 
Cooperative Co., Divernon, contract to L. 
E. Myers Co., Springfield, IIL, 11.2 miles of 
line; labor only, $4,387. 

Kansas—Cooperative Power & Light Co., 
Inc., Iola, contract to A. F. Reis, Topeka, 
Kansas, 152.9 miles of line; labor and ma- 
terials, $157,405; eagineer, Flora Engineer- 
ing Co., Cheyenne, Wyo. P. R. & W. Elec- 
tric Cooperative Assn., Inc., Wamego, con- 
tract to J. R. Foree Contracting Co., 
Topeka, Kansas, Z7 miles of line; labor 
and materials, $24,601: engineer, Frank 
Horton & Co., Lamay, Mo. 

LovistanaA—Beauregard Electric Cooper- 
ative, Inc., DeRidder, contract to Delta 
Construction Co., Clarksville, Miss... 83 


| miles of line: labor and materials, $51.561; 


| engineer. 


Swanson-McGraw-Hooper, New 


| Orleans, La. 


| 


Hawaiian Utility To Expand 


Hawaiian Electric Co. has been au- 
thorized to enlarge its generating facil- 
ities at Pearl Harbor in legislation 
which has been signed by President 
Roosevelt. 


MOSSMAN 


SERIES 4100 
Lever Switch 


MOSSMAN 


Provides the Most 
Versatile Contact 
Arrangements 


The Mossman Series 4100 Heavy Duty, 
Lever Switch is especially adapted to 
electrical or electronic control circuits 
where it is necessary to switch a control 
to a master control section. The number 
and type of interlocking circuits possible 
with this switch are entirely at the dis- 
cretion of the circuit designer. 


Interlocking contact arrangements which 
may be added or provided by the use 
of this versatile switch would be imprac- 
tical with any other type of switch or 
plug-in system. 


The Series 4100 is a three-position 
switch with locking action in center or 
neutral position, locking or nonlocking in 
other two positions as required. Use of 
o special latch plate eliminates the nev- 
tral position and converts it into a two- 
position switch. 


Contact ratings are: Standard heavy 
duty—%%" diameter, fine silver, 10 om- 
peres, 110 volts A.C. (noninductive); ex- 
tra heavy duty—%%" diameter, silver 
alloy, 20 amperes, 110 volts A.C. tnon- 
inductive). 


SEND FOR THE 
MOSSMAN CATALOG 


lt contains complete 
details of the many pre- 
cision electrical com- 
ponents which. make 
up the Mossman line. 


DONALD P. MOSSMAN, Inc. 
612 North Michigan Ave., Chicago (11), Iillinois 


MOSSMAN 
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G-E 250-WATT 


FM station combination 


General Electric Presents 


the 250-Watt FM Station Combination 


FOR RADIO SUPERVISION OF SYSTEM MAINTENANCE 
e provides maximum 2-way communication range 


OR central dispatching headquar- 
ters, General Electric offers the 
250-watt FM radio station combina- 
tion for installations where coverage 
of an extensive area is required. 


@ This station combination is a com- 
plete FM headquarters unit incorpo- 
rating all transmitting and receiving 
facilities. It is capable of maintaining 
reliable 2-way radio communication 
over exceptional distances through- 
out your circuit mileage, under the 
severest conditions day and night— 
and with remarkable freedom from 
static and interference. 


@ The G-E FM station combination 


includes ¢ a transmitter rated at 250 
watts and capable of delivering, con- 
servatively, a power output of 350 
watts at any frequency in the 30- to 
40-megacycle band e¢ a heavy-duty 
transmitter power supply ¢ a highly 
sensitive station receiver capable of 
reproducing intelligible messages 
down to the fringe of usable signal 
strength ¢ provision for use of the 
G-E deluxe remote-control unit so 
that the entire station combination 
may be installed at the best location 
for maximum range and coverage. 

@ For additional information on the 
G-E 250-watt FM station combina- 
tion, and on General Electric’s com- 


Everything for 2-Way Radio Communication 


ELECTRICAL WORLD 


@ April 14, 1945 


Government regulations now permit 
new installations of 2-way FM radio 
for important requirements of utility 
companies. Your G-E representative 
will help prepare your application. 


plete line of 2-way FM communica- 
tion equipment, call your G-E sales 
engineer. Electronics Department, 
General Electric, Schenectady 5, N. Y. 


Hear the G-E radio programs: “The World 
Today” news, Monday through Friday 6:45 
p. m., EWT, CBS. “The G-E All-Girl Or- 
chestra,”” Sunday 10 p. m., EWT, NBC. 
"The G-E House Party,”’ Monday through 
Friday, 4 p. m., EWT, CBS. 
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Gen. Offices: 2201 E. Tioga Street, Philadelphia, Pa. 
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When Your Iron and Steel Products 
Require Hot Dip Galvanizing, Let ‘the 
Nation's largest’ Do It! 


Your iron and steel products deserve the lasting protection 
against rust and corrosion that is guaranteed by the process 
of PENNizing . . . the Quality process of Hot Dip Galvaniz- 
ing. Experience has proved that HOT DIP GALVANIZING 
will assure greater protection and better service . . . you 
can be SURE of this when you use the PENNizing process 
... perfected by the Penn Galvanizing Company since 1910. 





PICKLING ANS 


in a series of in- 
formative news 


letters from a_ pro- 

Ee ducer of Power 
Switching Equipment. 
¢ 


A SWITCH PEOPLE LIKE « « 


Th Royal Type CA Auxiliary Switch is another design 


composite of customer's suggestions. It isn’t able to cook 
but IT IS — 


1—enclosed in a weatherproof non-ferrous housing 
2—equipped with three 1” or 114" tapped holes for conduit 


3— furnished with an operating lever provided with serra- 
tions permitting wide angular adjustment 


4—designed with the contact assembly easily removable 
from the base. This allows room to pull in cable or 
wires without tweezers . 


S—crranged for special move- 
ments, timings, and lengths of 
dwell of the contact 


The type CA Auxiliary Switch is 
described in detail on page 212 
of our catalog. 


We don’t claim it will last for- 
ever, but we have tested it to 
12,000 operations and under 
service conditions that does rep-@ 
resent a long, long time. 


40th Street 
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LETTERS 
TO THE EDITOR 





Structures Indeterminate 


To the Editor of Exvectricat Wort: 


Mr. Carl G. Erickson has done a 
fine job of further simplifying the de. 
sign of pole line structures, particu. 
larly the H-frame with cross brace, 
However, in my opinion, the design is 
not as simple as he has tried to make it, 
He has stuck strictly to statics, al. 
though the cross braced structure js 
statically indeterminate. 

I take specific exception with his 
fourth article appearing in the issue 
of September 16, 1944, on page 108. 

In the first place the plane of contra- 
flexure cannot be located by the use 
of similar triangles constructed with 
values taken from the resisting moment 
diagram of the poles. 

Furthermore, Mr. Erickson has 
neglected to indicate how the strength 
of the structure depends upon the lo- 
cation of the brace, and how it should 
be located to provide the greatest 
strength. This is important because 
the maximum strength of the structure 
should be realized. Too often the brace 
is arbitrarily located, as Mr. Erickson 
has evidently done. 

I made a study some time ago, but 
which I never published, of the subject 
in question. It affords adequate proof 
of my contention. 

Leonard V. Smoot 
60 Rossford Ave. 
Ft. Thomas. Ky. 


Author’s Response 


To the Editor of Evectricat Wort: 


I have read with interest Mr. Smoot’s 
comments on Part IV of the article en- 
titled “Stress Calculations for Pole 
Line Structures.” 

It seems to me that Mr. Smoot failed 
to observe that my article did not deal 
with pole line design but rather that 
which the title indicates. Mr. Smoot 
is right in saying that the H-frame 
is a statically indeterminate structure. 
But it is not unusual practice in struc- 
tural design to make assumptions in 
problems of this kind, and then treat 
the structures as if they were stati- 
cally determinate. This is done to al- 
low for some of the unknowns and to 
permit the use of simpler calculations 
than would have to be used otherwise. 
Therefore, the results of such calcula- 
tions are approximate only. 

The method outlined in my article is 
based on the assumptions that the poles 
of the H-frame are fixed at the base 
and at the cross braces, that the ex- 
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Another Diesel makes a fine 
operating record with 
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Actual photo of a Gulf 
Service Engineer (left) 
eo Satis _ ee 

tendent on 


a with Gulf Parvis Oil, our two 
older Diesels have made an outstanding 
efficiency record over a period of many years,” 
says this power plant Superintendent. “So we 
put this proven top quality oil in service in this 
newer unit—and we are getting the same eff- 
cient Operation: no repairs, no stuck rings, and 
exceptionally low lubricant consumption.” 
Gulf Parvis Oil is writing a list of definite 
benefits in the operating records of hundreds 
of large stationary and marine Diesels. This 
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BOSTON - 


“Good lubrication has helped us steer 
Clear of trouble of any kind, and 
lubricant consumption is very low, 

says this power plant Superintendent. 


“dividend”’ list includes less wear, fewer shut- 


downs for repairs, lower maintenance costs, 


and better all-around performance. 
Gulf Parvis Oil has superior lubricating 


value and longer life—two important assets 
that insure a better protection job under today’s 
peak load operating conditions. 

Call in a Gulf Service Engineer today and 
ask him to recommend the proper grade of Gulf 
Parvis Oil to fit your particular requirements. 
Write, wire, or phone your nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


DIVISION SALES OFFICES: 


NEW YORK - PHILADELPHIA - PITTSBURGH + ATLANTA 
NEW ORLEANS - HOUSTON - LOUISVILLE - TOLEDO 
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And you don’t have 
to wait until after 
the war for Stewart 
Chain Link Wire Fences. They are 
available NOW if your production 
is necessary to the war effort. Also 
available are such Stewart products 
as Wire Mesh Partitions, Wire Win- 
dow Guards and Steel Folding Gates. 
In war as in peace, you need ade- 
quate plant protection, and the one 
sure way to get it is to surround your 
property with a Stewart Non-Climb- 
able Chain Link Wire Fence and 
protect all accessible openings in 
buildings with steel guards or gates. 
Complete details sent on request. 





Wire Mesh Partitions 
are sectional and made 
to fit any height or 
width. Available now. 


THE STEWART IRON WORKS CO., INC. 
1201 Stewart Block, Cincinnati 1, Ohio 
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ternal forces are transferred to the 
ground reactions over paths of equal 
rigidity, that the material is not stressed 
beyond the elastic limit, and that the 
poles at the braces remain in a verti- 
cal position. 

In the method of similar triangles it 
is assumed that each of the reversed 
parts of the pole takes stress at its 
point of maximum bending according 
to its resisting moment at that point. 

The results obtained in this manner 
are approximate only. They are rea- 
sonably accurate for standard class 
poles which have comparatively slight 
taper. If results are compared with the 
plane of contraflexure located at the 
position where the total horizontal de- 
flection between the base of the pole 
and the pole at the bottom of the cross 
brace is least it will be found that the 
latter location is slightly below that 
found by the method of similar tri- 
angles. The actual location of the plane 
is probably somewhere between these 
two locations. 

For poles with a sharper taper than 
standard class poles, it is important to 
locate the plane of contraflexure at the 
position of least deflection. In order to 
avoid complex calculations, this can be 
done by the trial method. 

As far as I am able to determine, 
there is not much agreement among en- 
gineers as to the assumptions that 
should be used in finding the plane of 
contraflexure on the braced bent struc- 
ture, even those for which the structural 
materials are manufactured under the 
most rigid controls. I do not expect to 
settle it here. But whatever method is 
used, some assumptions must be made. 

The natural wood pole is a logical 
and economical item in transmission 
line construction. For a single pole 


| structure it is comparatively easy to 


calculate stresses because, substan- 
tially, bending only is involved. But an 


| H-frame is a high, narrow structure 


where the direct stresses are likely to 
be considerable. Also each pole in the 
structure is certain to vary in more or 
less degree from the other one. In the 
theoretical pole there is an allowable 
sweep. Any exact calculation for 
stresses in an H-frame, even for a theo- 
retical one, should take into account all 
of these. Also assumptions must be 
made with regard to the type of joints 
at the braces and the rigidity of the 
poles at the ground line. 

The method used in my article takes 
into account the direct stress, and sug- 
gests that it be used in finding in- 
creased bending moments in certain 
cases. It should be noted here that the 
location of the plane of contraflexure is 
not an end in itself but is used only for 
calculating stresses in the braces and 
in the pole below the braces. 

I think that too much emphasis 
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Only 100 pounds complete, a 
Homelite Gasoline-Engine-Driven 
Generator has the power to fur- 
nish plenty of electric power .. . 
2000 watts . . . enough to operate 
the brilliant floodlighting you need 


for emergency night repairs. > 





A Homelite Portable Generator is right from the 


standpoint of design and construction. Light, 
compact, rugged, easy to start, easy to operate, 
easy to keep in top condition, and extremely 


dependable at all times. 


Just one of many uses for a Homelite. Send for our 
*K new booklet showing all the time-saving uses of 
Homelite Portable Generators, Pumps, and Blowers. 


HOMELITE CORPORATION 
Dh leh PE Sm 
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Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 








INDIANA 
STEEL & WIRE CO. 


MUNCIE, INDIANA 


On Performance 


ILSCO LUGS AND CONNECTORS 
DESERVE A JEWEL BOX... BUT 


Why pay more for the box than 
the contents? Or, why pay for 
the extra weight of cast lugs of 
poor conductivity when you can 
buy ILSCO products of lighter 
weight, 99.99%, pure electrolytic 
copper and 100% conductivity! 
More efficient . . . more eco- 
nomical .. . 


Underwriters approved. 


Write for 32-pege illustrated catalog. 
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should not be placed on full scale H- 
frame tests as the basis for pole line 
design. I realize that results of tests 
of this kind can be carelessly inter- 
preted; also that such tests can seldota 
exactly represent conditions as met with 
in the field. However, it might be inter- 
esting to mention a test made on a full 
scale H-frame in 1943. In this test a 
reasonable effort was made in matching 
the two poles. On account of the direct 
stress, the bending moment of the pole 
at the bottom of the brace was increased 
by 2,000 foot pounds. At the time the 
poles were under bending stress at a 
safety factor of 4.5. If the safety factor 
had been reduced to, say, 3.0, the bend- 
ing moment would have increased ap- 
preciably. It would have increased still 
more if the pole had the allowable 
sweep below the bottom of the brace. | 
A dynamometer in the tension brace 
checked reasonably close with calcula- | 
tions for tensile stress in the brace and 
for the location of the plane of contra- 
flexure by methods outlined in my ar- | 
ticle. Tests on various small scale mod- | 
els likewise prove that method of cal- 
culation reasonably satisfactory. 

I believe that, in view of the com- 
plexity of the H-frame, the engineer 
may make rather wide assumptions in 
the calculations for the plane of contra- 
flexure. Perhaps all of this should have 
been fully explained in my article, al- 
though I had meant the second para- 
graph of my paper to take care of it. | 

But by whatever basis for design, the 
engineer should realize that the H-frame 
is a structure with many unknowns as 
compared to a single pole, therefore, it 
should be designed with a slightly 
higher safety factor than has been found 
satisfactory for the single pole. Where 
the soil is loose and if no means are 
taken to secure a firm foundation, the 
structure may approach the condition 
of being hinged at the ground line and 
the use of cross braces should not be 
given serious consideration. 

C. G. Erickson 
Northern Indiana Public Service 
Hammond, Ind. 


Refrigerator Meditations 


To the Editor of ELectricaL Worip 

In your January 6th issue you printed | 
a letter signed by one George Kerr in 
which he states that it was demonstrated 


‘at the time of the hurricane last fall 


that the electric refrigerator is the most | 
indispensible appliance in the home; | 
and goes on to deplore the fact that | 
friends of Mrs. Kerr and himself did not | 


| know that their refrigerators are oper- 


ated by electricity and hence no current 


| no ice. 


Now I took the matter up with that | 
best (to me) of all authorities my wife, | 
and she said: “I agree with Mr. Kerr | 
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Cc ONE OF 70 MASTER-LIGHTS 






TYPE WS 

MILE-RANGE 
HAND 

SEARCHLIGHT 





@ RECHARGEABLE @ 


@ LIGHTEST IN WEIGHT 

@ MOST POWERFUL—MILE RANGE 

@ LONGEST BURNING HOURS 

@ ALL NIGHT WORK LIGHT OR 

@ 150,000 C. P. SEARCHLIGHT BEAM 

@ SLIP SPARE BATTERY IN PLACE IN 
20 SECONDS 

@ “PERFECT BALANCE” HANDLE 


@ 
SEND FOR NEW 
FREE EMERGENCY LIGHTING 
BULLETIN 
© 


CARPENTER 
MFG. CO. 


167 Master Light Bid. 
Boston 45, Mass. 


MASTER XLIGHT x MAKERS 
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@ These definige improvements in the results obtained 
with the new Kappa Cellulose Acetate Rayon Tapes, when 
varnish-impregnated by standard methods, have been proved 
both by authoritative impartial laboratory tests and by the 
experience of many leading electrical manufacturers now 
using Kappa Tapes in regular production. 


The KAPPA TECHNICAL BULLETIN gives in detail the results 
of tests covering both physical and electrical properties of var- 
nished samples, together with specifications and prices. Ask 
for your copy of this bulletin, also for long length test samples 
of Kappa Tape in the widths and thicknesses you use. Kappa 
Tapes are IMMEDIATELY AVAILABLE in standard widths and 
consistent mil thicknesses ... including 3, 5, 7, and 10 mil. 
Write to The Wm. E. Wright & Sons 
Company, Industrial Textile Division 
Box 1000, Bridget St., West Warren, Mass. 


. 
Complete test and Technical Data and 


brices in this new Bulletin. Free on request. 
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PIONEER MFRS. OF 
Truck Winch & Crane Equ'pment 


FOR PUBLIC UTILITIES 
OUR 27TH YEAR — 1918-1945 
0 a 









TRIPOD POLE DERRICKS 
WINCHES: Goostane: Single and Double Drum, 


2000 to 50, Ib. C 


POLE SETTING DERRICKS, TOWERS, CRANES, = 


TYPICAL USERS: AT&T; N.Y. Tel Co.; T.V. 


inia P.S. Co.: Consolidated Edison Co. ; Ono Power Co.: 


exas Power & Light Corp.; lowa P.S. Co.; 
Send for Catalog po 


and oes. Clutch Winches. 


| 2V2, 5 & 10 Ton CAPACITIES 






ei : 
aes SILENT HOIST & CRANE CO. | 


3ST RROOK 


BROOKLYN 20, N.Y 


SAFETY POUCH 
FOR SMALL PARTS 


A small parts bag for holding such 
items as tools, wood and lag screws, 
small hardware and parts to be assem- 
bled. 

Keeps parts in easy reach and speeds 
up the job. 

For line work it is worn attached to 
the body belt; general operations over 
the trouser belt. 

Manufactured of medium weight 
canvas with web strap loops through 
which belt is inserted. Mouth of pouch 
reinforced with cloth covered rope to 
hold it open. 

STYLE EW-45—8"' wide; 9//2" deep. 

WRITE FOR CATALOG OF 
| PRODUCTS FOR THE ELECTRICAL 
INDUSTRY 


Re eC lik 


PHILADELPHIA 33, PA 


2820 N. FOURTH STREET - 


















that their friends Vera and Ethel are 
dumb. Don’t those gals ever defrost 
their refrigerators? And when they do, 
don’t they know they are cutting off the 
electric current. If they do not, then 
they are dumb and how! Unless, on 
second thought. they have gas operated 
refrigerators and there are a lot of 
those, in case Mr. Kerr would like to 
know.” 

She went on to say—“I don’t see any 
difference in these women, whose effi- 
cient refrigerators and constant electric 
current encourage and foster lack of 
familiarity with their operation, from 
the automobile owner who tinkers with 
everything under the hood of his car 
when the reason it won’t start is an 
empty gasoline tank.” 

Mr. Kerr complains but he fails to 
offer any plan for continually reminding 
the housewife and her lesser half of 
the source of their main blessings, to 
wit—the electric wire. We have had 
“the abused husband”, “the neglected 
wife”, “the unwanted child” in our 
scheme of things, but now Mr. Kerr has 
to complicate matters by adding “the 
forgotten kilowatt.” So, after much re- 
search and thought and consultation I 
suggest several excellent plans to 
remedy the situation complained of by 
Mr. Kerr, and offer the same humbly 
and without expectation of recompense. 


1—Have a representative of the 
electric company call up each customer 
weekly to ask softly “Does your icebox 
smell differently lately?” 

2—Arrange to have hurricanes more 
frequently. 

3—Put a smai! phonograph inside the 
refrigerator which, when the door is 
opened will automatically play a record 
saying, confidingly, “I am Reddy Kilo- 
watt! I run your icebox! You can’t see 
me, but I’m always here, dearie.” 


Gee whiz, do you suppose that Vera 
and Ethel and that chemist friend of 
Mr. Kerr’s, not knowing that electricity 
lurks in their iceboxes, try to blow the 
interior light out every time they close 
the door? 

Cato (who else? ) 


AVOID 
CABLE 


ABRASION 
with 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” — from 
Electrical World, May 29, 1943 (Cables 
—JHow to Make Them Last). 


These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 
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FOR=SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 
lLials 4 Adee 





UNIVERSAL Tap Connector 





Effectively used as guy line ground, of 
transformer and lightning arrester connec: 
tion to A. C. S. R. or copperweld conduc- 
tors where the diameters may be from 8A 
copperweld to .595” A. C. S. R. armour 
rods. Wire sizes .595” to 5/32”. 
ADAPTABLE TO A WIDE RANGE 
OF USES 





KRUEGER & HUDEPOHL 
Solderless Terminal Lugs and Connectors 
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\sbestos fibre, binding cement and insulating 
compound are combined by K&M to make this 
mounting material extra durable. 


K&M Ebonized Asbestos comes in sturdy, mono- 
lithic sheets. Here are its special features... 


Exceptionally high dielectric strength 
Uniform density throughout 


Withstands severe shock, vibration and wide 
temperature variations 


Resists oil and water action 
Does not shrink, crack or bulge 


\lanufaeturers of completely assembled units 
find that Ebonized Asbestos gives excellent ser- 
vice. Fabricating companies who cut and drill the 


material say it is tops for bus bar runs, testing 











Photograph courtesy |. T. E. Circuit Breaker Company 


tables, panel boards and other uses where elec- 
trical resistance is required. 


Thanks to expanded facilities, K&M Ebonized 
Asbestos is available for prompt delivery. Comes 
in thicknesses from 14" to 4”, standard or spe- 
cial “panel” finish. Spe- 
cially developed to meet 
technical requirements of 
the Underwriters Labora- 
tories, Inc., when built in- 
to an assembled unit. 





Nature Made Asbestos 


Keasbey & Mattison have been mak- 
ing it serve mankind since 1873. @, 


EASBEY & MATTISON 


OMPANY - 
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BURNED-OUT or BROKEN 
ELECTRIC HEATING 
ELEMENTS REPAIRED 


Caw New Amazing Nichrocite Paste 


repairs heating elements in 

electric toasters, irons, ovens, 

furnaces, etc., quickly and 
thoroughly. Simply overlap ends, apply 
Nichrocite Paste and turn on current. 
A perfect, long-lasting, money-saving 
job in a jiffy! Used successfully by 
large utility companies and others. 
Generous trial offer, $1; 4 oz., $2.50; 
1 Ib., $8.00. Satisfaction guaranteed. 


ADVANCE MFG. CO. , Box 861-H Minneapolis, Minn. 








FOR LASTING 
IDENTIFICATION 


Before you renew your 
pole markings, investi- 
gate Premax Meta! 
Markers. Cheaper than 
stenciling and will out- 





last the pole. 





Division Chisholm-Ryder Co., Inc. 
4518 Highland Ave., Niagara Falls, N. Y. 








Use LAVOLAIN ball and socket beads for 
insulating bare wire. Heat resistant. High 
di-electric and mechanical strength. Made 
in US.A. Quality beads at low cost. 
Quickly applied. Flexible. Beads shown 
above cre approximately half actual size. 
Ask for price list and samples. 


STAR PORCELAIN CO. 


51 Muirhead Ave. Trenton, N. J. 
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NEW MODEL © HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. Guar- 
anteed accuracy well within 2. of 1%. 
Indicates RPM directly on the dial without 
any calculations over a fixed period of 
6 seconds. Negligible torque. Two models 
with ranges 0-1000 RPM or 0-10,000 
RPM, each syitable for double rated range. 


Write for bulletin No. 715. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW YORK, N. Y 


NEW 


WRITE 
FOR CATALOG 
164 


QUICK-START 


FLUORESCENT LAMP BALLAST 

THE ACME ELECTRIC & MFG. CO. 

Cuba, N. Y. Clyde, MN. Y. 
ae 
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Wanted 
ENGINEERS 


Radio 
*Electrical 

Electronic 

*Mechanical 

*Factory Planning 
Materials Handling 
Manufacturing Planning 


Oe OONOeereaeeeeneeneeen anne en ee ease eee RNase eeOnEEeeenen eens seneenenseeeeereeeeneneneaeneee roan eerseeneeneoenetnessnene® 


ensecesenencececsnecenenececcnserecssgennanese: 


: Work in connection with the manufac-: 
i ture of a wide variety of new and ad- 
| #vanced types of communications equip- 
| iment and special electronic products. 


Apply lor write), giving 
full qualifications, to: 


R.L.D., EMPLOYMENT DEPT. 


Western Electric Co. 
|} 100 CENTRAL AV., KEARNY, N. J. 
*Also: C.A.L. : 

i 


ennneneeneonenenesennensnenseeenenes: 


POneneereneeenereenenenanecnseseceesonneceseeneneneesnansceees 


Locust St., Haverhill, Mass. 
Applicants must comply with WMC regulations 





1 3 
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BOOK REVIEws 
Saecisenvaerieneniantcaieite am 


Engineering for Dams: Vol. |, General Design (24 
pages, $4.50); Vol. Il, Concrete Dams (613 ened 


$6); Vol. Ill, Earth Rock-Fill, Steel and im 
Dams (929 pages, $6). William P. Creager Je 
D. Justin and Julian Hinds. Publishec ‘by’ joy 
Wiley & Sons, New York, . 


These three volumes constitute work 
ing-design treatise drawing upon the gs 
tacks and achievements of engineers yh 
have designed the world’s dams. The too) 
ing of the art of exploration, analysis gp 
execution are provided in terms o{ hydray 
lics and mechanics fourmulas and empjy 
cal quantities to a manifestly high degr 
of authenticity and comprehensivene< 

Scope of the volumes is attested by 4), 
ensuing list of significant topics treated ; 
the respective volumes. Volume I: Boring, 
foundations, seepage and leakage ({, 
nets), hydraulic jump and erosion contr, 
stilling pools, table of record flood-floy: 
rainfall, infiltration, runoff, hydrograph cg 
struction, spillway design. Volume || 
Uplift, earthquake factor, gravity stabjljt 
(six rules of design), examples of prof 
design and spillway discharge calculations 
arch dams and elastic deformation, byy 
tressed and multiple-arch dams, techno 
ogy of concrete. Volume III: Soil chay 
acteristics, earth dams, cores and hydraulj 
fills, seepage and drainage, stability, found 
ation shear, steel dams, timber dams, fs 
protection, crest control and gates 


Soul of Amber, by Alfred M. Still. Published + 
Murray Hill Books, Inc., New York, N 
pages. Price $2.50. 


Too few electrical engineers know muc 
more about the origins of their science the 
that Volta, Ampere and Conlomb—may} 
Oersted and Gauss—played a role. If they 
conscious of their narrow outlook, want 
know what others contributed they ca 
learn here about 220 such pioneers. At th 
same time they will sense how tedious and 
faltering is the birth and youth of a new ar 
while it leans on the alchemists, theologian 
physicians, philosophers, astronomers an 
the indispensable court patronage. Thi 
well-known author of “Electric Povwe 
Transmission” in this instance has delve 
in the archives to reconstruct the evoluti 
of electrical understanding in the gropir 
minds of insatiably curious explorers. 4 
the end one wonders whether some of 
“explanations” today are much more bul 
let-proof than the best of the clumsil 
phrased hypotheses of our technical pr 
genitors. 
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How to Establish and Maintain Personnel Depe 








ment. Francis Spodick, research assistan’ ur 
direction of Leona Powell, director of AMA 1 2 
formation and Research Department. Publishec © 
American Management Assn., 330 West 42nd % 4 


New York 18. N. Y. 114 wages, illustrated 

$1.50 to AMA members; $2.25 to others 
Whereas executives previously mad 

cautious inquiries as to what they migi 

gain from a specialized program of pe F 

sonnel activities, they now seek - positive 2s 

sistance on how to get about installing su q 

a program. They want to know what aa m 

vance preparations are desirable, the correc 

allocation of responsibility and author! 

between the staff department and the lin 

organization, and similar details of plaql S 

ning and procedure. In short, the need! 

no longer so much to “sell” management 0 

the wisdom of a system of sound huma 

relations as it is to provide a constructlv 

and forward-looking guide to action. Iti 

this need that the book attempts in part! ‘ 

fulfill. d 
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MCMC LLLP 
Maintenance, Repair— 
Light anywhere — 
at the flick of a finger — 


VTE) 





The men who install, maintain and repair 
electrical wiring and equipment must work 
under any and all conditions. Big Beam 
enables them to put light on the work 
wherever it may be called for. It projects 
a beam of more than 2500 feet and by the 
we of a snap-on lens gives the same volume 
of light over a wide area. Lights up any- 
thing at any height—any recess or corner, 
at the flick of a finger, and can be set 
down anywhere—on a bench, shelf or floor 
—or can be clamped to any flat surface by 
neans of a hold-down. Big Beam is working 
‘war plants and on war fronts, doing the 
Put it to work 


‘or you. It will be a valuable assistant. 


same jobs it can do for you. 


Write today for catalog and 
‘ull description of Big Beam 
Portable Electric Hand 
Searchlights. Storage battery 
or dry cell models. 








Dept. D © 11 E. Hubbard St. * Chicago II, Ill. 
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Here are some nen who can 
tell you about postwar sleep 


be SKE, all this time they've been wear- 
ing G-E “electrically-warm’ flying suits 

first cousin to the G-E Blanket (first 
automatic electric blanket ever made, 
55,000 already in use). 


Obviously, practical wartime experience 
and research—will lead to many new 
improvements after the war. In this case, 


to a new kind of sleeping comfort. 


The new and better blankets available 
after the war will open up a big new load- 
building opportunity. Just to automatic 
blankets are equal in load to a 6 cu. ft. refrig- 


erator. And blanket load is all off-peak load. 


G. FE. is already paving the way for you 
with an extensive advertising campaign in 
Life, Good Housekeeping, House Beautiful, 
This Week, Atlantic Monthly, Harper's 
Magazine. 


For further information, write: General 
Electric Co., Appliance and Merchandise 
Dept., Bridgeport, Conn. 
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Great new off-peak load-builders: 


Automatic 
Blankets 


GENERAL @ ELECTRIC 





TUNE IN: “The G-E House Party.” every after- 
noon, Monday through Friday. 4 p. m., E.W.T., 
CBS. “The G-E All-Girl Orchestra,” Sunday, 
10 p. m., E.W.T., NBC. “The World Today,” 
news, Monday through Friday, 6:45 p. m., 
E.W 1. CB. 


FOR VICTORY— BUY AND HOLD WAR BONDS 





















lighting departments the postwar sales setup has 


Today in many utility 
eing worked on and there has 


been organized. Training prog 


been established the fr 


rams are b 
ame-work of experienced manpower. 





already 


Yet in their thinking, some of these men may have their heads “in the 


clouds.” In planning for tomorrow’s lighting, 


s of new construction and extensive remodeling 


they may be thinking only 


we , 
ae in term 


ple in their thinking are overlooking the 


a Could it be that your lighting peo 
plant offices, drafting rooms 


hundreds of offices, 


opportunities offered by 
© want better light and engineered 


tores? These are folks wh 


ble cost. 


and smaller s 


lighting but want it at reasona 
jobs, to look them over, consider price ranges 


Maybe it’s time to check these 
ring and remodeling changes. 


and possibly practical fixtures and necessary Wi 


Maybe it’s time to get ready for action. 
Sincerely, 


eo 
Z 
ye 
5e. 
ve fe 
aig ¥ 
ae? § 
cm ‘3 
cs 
— 3 . 
= 
7 Z ‘ 
et ae 
. . 


# ppg tts 7 “ bps : 
baiedh-Bibesis ee og a 


oi 









4 
ow Wakefield can help your lighting department 


Wakefield lighti 
ghting units are e ° 
pleasing o : engineered for effici 
job. a a light. But that’s only the vinteisien performance and 
why Wakefield is always ready to w Soe a good lighting 
ork with 


lighting section f 
or pl . . : 
for today’s * planned lighting installations. And in pr 


Shed % 
ls ai a lit so a x 
nent euniieicthe TSI ici 4 “ap 
Jai x 3 
chilean ai asus r 


you and your 





‘essential” buyers, one effecti oducing them 
The provides plent . » one effective help is th 
Wokefield GRENADIER . . . heips modernize to guard Zz. Le ee ele on work, as Bl ieee ’ 
m dark ceilings. Write f | ing light upward § 
: or details. 


with a minimum of wiring changes 
Z 


THE F. Ww 
; - WAKEFIEL 
Db BRASS COMPANY «+ VERM 
ILION, OHIO 
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Why MICRO SWITCH 


Provides a Long Snap-Action Life 






5 MICR M5 


A 


FREEPORT, ILL. USA. Sales Offices in New York, Chicago 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore) 
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Micro Switch Operating Principle 


The operating principle of the Micro Switch as illustrated here is simple 
and fundamentally correct. The long member of the one-piece spring 
“C" is supported as a cantilever at "M". The two shorter compression 
members of the spring rest in specially shaped (patented) V's. When 
the plunger "E” deforms the long tension member, the cantilever force 
overcomes the vertical force supplied by the compression members and 
the free end of the spring “A” snaps the contact from one stop to the 
other with lightning-fast speed. Snap action in the reverse direction 
occurs when the deformation of the tension members of the spring by 
plunger “E” is removed. : 












This one-piece beryllium copper spring is 
heat treated to provide the high fatigue 
resistance necessary to insure a minimum 
of 5,000,000 trouble-free mechanical 
operations, at full overtravel. 








The rivet type contact is of superfine 
silver 99.95% pure. 






The operating plunger is a highly polished, hord, 
stainless steel pin molded into on accurate Boke- 
lite head. This head is so shaped thot it co-mot 
rotate, hence bears on the switch spring ot the 
same point through millions of operations. 






















The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, 
snap-action switch, Underwriters’ listed 
ond rated at 1200 V.A., at 125 to 460 
volts a-c. Capacity on d-c depends on 
load characteristics. Accurate repect 
performance is experienced over mil- 
lions of operations. Wide variety of 
basic switches and actuators meets re- 
quirements varying from high vibration 
resistance to sensitivity of operating 
force and motion as low as 2/1000 
Many types of metal 


ounce-inches. 
housings are available. 


VE Dypttes 9 0» OE 


MARK 


TRADE 


1945 


WITCH . 


MISION OF FIRST INDUSTRIAL CORPORATION 


Micro Switch provides lightning-fast, snap-action 
control of electric circuits with reliable and positive 
operation accurately repeated over millions of cycles. 
This performance is made possible by use of the 
unique, field tested, and proven operating principles 
of the Micro Switch. The snap motion of the Micro 
Switch contact is in the same direction as that of the 
operating plunger. There are no reverse bends in the 
Micro Switch spring, and there is no life-limiting 
“oil can’’ action. 


The experience of electrical engineeis with millions of 


Micro Switches in a great variety of applications has 
shown performance ability and operating character- 
istics never before found in Snap-action switches. 


Its small size, its high electrical rating, its ability to 
operate satisfactorily for millions of operations on 
minute movement and force differentials, its avail- 
ability in various types of housings and a wide range 
of actuators... have made Micro Switch the choice 
of design engineers for precise operation of many 


types of plant equipment. 


Micro Switch Handbook-Catalog No. 60 will give you 
complete details as to electrical characteristics, con- 
struction, applications and dimensions. If you hap- 
pen to be specializing in aircraft equipment, also 
send for Handbook-Catalog No. 70. 


HUNDREDS OF SPOTS FOR MICRO SWITCHES 


An explosion-proof Micro Switch is 
used with a spray gun to cut off the 
ventilating system of the spray booth 
automatically when the gun is hung up 





Two Micro Switches with spring type 
plungers are used to insure correct 
position of material in jigs and fixtures. 


© 1944 
paper mills. 





Write us for details. 






Two starshave beenadded 


women of Micro Switch for 
mcintaining our war pro- 
duction standards. 





Micro Switches are used as safety 
switches on high tension cabinet 
coors A normally open switch breaks 
circuit as door is opened. 





Spring plunger Micro Switches serve 
2s break indicators in textile and 


UNLIMITED 


“Uses Unlimited”"—o dramatic talking motion picture of Micro 
Switches, in color, is available to industrial groups, training classes, 
schools and colleges, through Y.M.C.A. Motion Picture Bureau, New 
York, Chicago, San Francisco. Size: 16 mm. Length: 40 minutes, 


5, 
to our "E” flag as further N Let's All Back the 
recognition to the men and Attack —Buy 


Extra War Bonds 
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These 5 advantages of 


TRANSITE DUCTS 
assure low maintenance 






1. Permanently smooth bore...long cable 
pulls and replacements are made easy. Danger 
of damage to cables is minimized. 


2. Easily and quickly installed...long, light- 
weight lengths and simple assembly method 
assure rapid, economical installation. 


3. Inorganic...made of asbestos and cement 
compressed under great pressure. This pro- 
vides permanence and strength... makes these 
ducts immune to rust and rot. 


4. Immune fo electrolysis... being entirely 
inorganic and non-metallic, Johns-Manville 
Transite Ducts are not affected by electrolysis 
or galvanic action. 

5. Incombustible...won’t contribute to the 
formation of dangerous smoke, gases, or 
fumes. If burnouts do occur, these inorganic 
ducts provide maximum protection to adja- 
cent cables and permit easy removal of dam- 


aged conductor. TRANSITE KORDUCT aéove—for installation in concrete. 


: i Thinner-walled but otherwise identical with Conduit. 
For complete details on J-M Transite Ducts, 


write for Data Book DS-410, Johns-Manville, TRANSITE CONDUIT—for exposed work and for use un- 
22 East 40th Street, New York, N. Y. derground without a concrete encasement: 


Johns-Manville 
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iy, new FTR-3106-S is flexible. Used as a power supply, it will 
furnish direct current from 5 to 80 volts in 121 steps, at 12 amperes, maximum. 
Asa battery charger it will handle from 1 to 24 two-volt storage cells at a 


maximum current of 12 amperes. 


Slenium Rectifiers — pioneered by Federal ~ provide the efficient, depend- 
ale means of converting single phase AC power to DC power. Conservative 
desion which eliminates the need for fans or other moving parts, plus heavy 
werload capacity, along with the wide voltage range makes it suitable for 
avariety of laboratory and experimental work, as well as a rugged source 


if rectified DC for production equipment. 


Natvar flexible tubing is used to protect the wiring of FTR-3106-S because of 


ts high dielectric and mechanical strength, and because of its high uniformity. 


\\’ . . . © yi. . 
Vhat are your insulation requirements / Write, wire or phone us for de- 


iveries, either from stocks located near you or from our own. 






TELEPHONE CABLE ADDRESS 


RAHWAY 7-2171 
223 RANDOLPH AVENUE * 
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his New LOW RIPPLE DC Power 
supply is a Trim, Businesslike Job! 





NATVAR: RAHWAY, N. J. 
WOODBRIDGE 


Close-up of the Federal 
Telephone and Radio Cor- 
poration FTR-3106-S com- 
bination battery charger 









and DC power supply shows 






the simplicity and neatness 






of internal wiring, protected 
by Natvar Grade A-l 
Tubing. 









@ Varnished cambric — straight cut and bias 
®@ Varnished cable tape 

® Varnished canvas 

® Varnished duck 

®@ Varnished cellulose acetate 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

® Varnished papers 

@ Varnished tubings and sleeving 
® Varnished identification markers 
@ Lacquered tubings and sleevings 
@ Extruded vinyl tubing 


@ Extruded vinyl identification markers 


Write for Catalog No. 20 


4 NVP-2 


NAL VARNISHED PRODUCTS 


NEW JERSEY 
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Crystal gateways for your voice 









‘h a 
CARRIER “A mV 


FILTER AVE FILTER 





FILTER ‘ol FILTER P te 
AVA a ¢. 





















Four hundred andeighty telephone manner from the mother crystal, and mounted in vacuum 





conversations over a coaxial cable Each set of plates is precisely adjusted so that the filte 
was one of the last peacetime responds only to the frequency of its assigned channelj 
achievements of communication rejecting all others. In the coaxial terminal equipment 
research in Bell Telephone Labora- such crystal gates sort out messages for delivery to theif 
tories. In this multi-channel tele- four hundred and eighty individual destinations. 
phone system, each conversation In recent years, Bell Telephone Laboratories researc 
is transported by its own high- has provided the Armed Forces with many types of elec 
frequency carrier current. At each trical equipment in which frequency is controlled by quart 
end of the line are crystal gateways; each opens in response crystals. Notable is the tank radio set which enables a tank 
to its own particular “carrier” with the message it trans- crew to communicate over any one of 80 different trans 
ports. In telephone terminology, these gateways are filters. mission frequency channels by simply plugging in thé 
The ultra-selective characteristic of these filters is made appropriate crystal. The future holds rich possibilities fom 
possible by piezo-electric quartz plates, cut in a special the use of quartz crystals in Bell System telephone service 


May 


BELL TELEPHONE LABORATORIES By 
‘~% 


Exploring and inventing, devising and perfecting for our Armed Forces at war and for continued improvements and economies in telephone servicé™ 





10 types of prints 
instead of 1 


when you use OZALID 


1. Black-Line 6. Transblack Intermediate 
2. Blue-Line 7. Transparent Cloth 

3. Red-Line 8. Transparent Foil 

4. Dryphoto 9. Opaque Cloth 


5. Sepia-Intermediate. 10. Chartfilm 


Ten Types of Prints . . . and no end to 
the uses you'll find for them in the draft- 
ing room...and in departments where 
you never thought of using prints before. 


OZALID offers this versatility because 
it is a uniquely different process requir- 


ing only two steps — Exposure and Dry 
Development — to reproduce your engi- 
neering drawings or other originals. 
These two steps are performed in as 
little as 17 seconds by an OZALID WHITE- 
PRINT MACHINE ... and if you have a 


10 instead of 1 means 








satisfactory printer you need only add an 
OZALID DRY DEVELOPER to make ail ten 
types of prints. 

It’s inexpensive to adopt OZALID... 
and you count improvements right away 
in economy, speed and versatility. 


increased versatility for all departments 





In the Drafting Room, OZALID prints 
are always easier to read, check and 
make notations on. And when changes in 
design are necessary, OZALID intermedi- 
ates (transparent prints) of original 
drawings save valuable time. A) Obso- 
lete lines are quickly removed with 
0ZALID CORRECTOR FLUID. B) NEW 
DESIGN is drawn in. C) OZALID INTER- 
MEDIATE is used to produce desired 
number of “work prints,” 


OZALID s 


In the Shop, efficiency is increased by 
assigning identifying colors to prints of 
different operations — distinguishing 
checked from unchecked prints, etc. 
OZALID OPAQUE CLOTH is used when ex- 
ceptionally durable prints are desired, 
and OZALID CHARTFILM, which can be 
readily cleaned and requires no protec- 
tive covering, is used for instrument pan- 
els, wiring diagrams, etc. Also, OZALID 
DRY PHOTOS of any photographic sub- 
ject may be employed. 





In the Office, anything drawn, typed, 
printed or photographed on translucent 
material can be reproduced in seconds 
with OZALID. 


For example: The Prudential Life In- 
surance Company of America uses 
OZALID to reproduce applications for 
Industrial Insurance; Pratt Institute— 
to copy student records; Alpha Music— 
to reproduce arrangements for CBS and 
other radio programs, 


See All 10 Types of Ozalid Prints and 
Learn the Whole Story. Write for Free 
Catalogue today. 


DIVISION OF GENERAL ANILINE AND FILM CORPORATION + JOHNSON CITY, N. Y. 





OZALID IN CANADA—HUGHES-OWENS CO., LTD., MONTREAL 
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® Each issue of E-B-R is as up-to-date as the 
New Year itself. Every bit of data in the Di- 
rectory Section has been checked and revised. 
In the manufacturers Briefalog* section, every 
bit of product information has been brought up- 
to-the-minute by the manufacturers themselves. 
E-B-R is the only annual product reference 
book published in, and for, the electrical in- 
dustry. 
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RST IN 






It will pay you to “look it up first in E-B-R’” if: 





® You need to know who makes what 






® You know the trade name, but not the Com- 
pany name 






® You want product data on the lines of any 







f < etc ‘, branch 
of the 357 manufacturers who have Brief- CLASSIFIE , 
alogs*in E-B-R dresses ol SECT ORY — Comp, 
Product, Fyte... Mes, arr ny ad. 





® You are looking for new sources of supply help you find th. TOSS-referer 
e . 









Products lectric — & 
mad al and aj}; 
® You want the address of the home office Manufacturers bY more than te 


or the nearest branch office of a manufac- 
turer 


® You need to know who makes an unusual 
or infrequently used product. 


E - B > R is your electrical reference, designed to help solve your 


specifying and rquisitioning problems. Use if to save time and money. , 


*Briefalog—E-B-R’s own original ver- 
sion of modern condensed cataloging. . © as ree 


McGRAW-HILL PUBLISHING COMPANY ae 


4 2 J t 
330 WEST 42nd STREET euecTnicht gurers » o gerEnen® 


- 


NEW YORK 18 ‘ . ; ‘ ‘ . ‘ ; ‘ NEW YORK ig 
. ; f 
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SCHEMATIC TEST CIRCUIT 
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Curve showing insertion loss of 


seaiaavess" he Sotudion to “WHAT TO DO 
WITH ANTI-RESONANT FREQUENCIES ?” 


Conventional methods of getting rid of vibrator “hash” usually call for the 
use of a by-pass capacitor, shunted by a mica capacitor. This system, however, 
has at least one anti-resonant frequency. Of course the engineer juggles his 
constants so that this anti-resonant frequency comes where it causes the least 
trouble—BUT, in today’s all-wave devices, there just isn’t any such place! 


The New Sprague Method is simply to utilize the Sprague HY PASS Capac- 
itor. Technically, this is a 3-terminal network which, at low frequencies, 
“looks” like a capacitor in respect to its capacity, voltage rating, and size. 
At high frequencies—well, the above diagram tells the story. Although accu- 
rate measurements of their performance at the very high end of the spectrum 
are difficult to obtain as yet, qualitative indications show that HYPASS 
units do the job at 100 megacycles and more—so much so that, if you have 
a “hash” problem, we’d welcome an opportunity to stack them against it. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 


(Formerly Sprague Specialties Co.) #1. M REG. U.S. PAT. OFFICE 
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CLAUDE ATHERTON 


Consulting Electrical Engineer 
Transmission-Distribution, Electric Plants, Sub- 
Stations 
Electrical Designs, Plans & Specifications, Indus- 
trial Power Layouts 


6253 Hollywood Blvd. Hollywood, Calif. 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 





E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Economic and Business Surveys 
Valuations and Reports 
Rate and Rate Case Analyses 


61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, comstruction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 





DAY & ZIMMERMANN, Inc. 


ENGINEERS 


Design ~ Construction - Management 
Investigations and Reports 
NEW YORK PHILADELPHIA CHICAGO 


Packard Building 





DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineera 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Ml. 


Ebasco Services Incorporated 
Industrial Divieton 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


New York 


Two Rector Street 





ELECTRICAL TESTING 


LABORATORIES INC. 


Field and Laboratory Tests 
Electrical © Mechanical © Physical 
Chemical 
INSPECTION ¢ ANALYSIS ¢ RESEARCH 


CERTIFICATION 
2 East End Avenue at 79th St.. New York 21, N.Y. 

















H. F. FERGUSON 


Consulting Electrical Engineer 


Expert advice on location and purchase of right of 
way 
Industrial plant layouts & surveys. Rate com- 
parisons 


288 Alameda Avenue Youngstown, Ohio 














PROFESSIONAL SERVICES 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 
DZSIGN ¢ CONSTRUCTION 


VALUATIONS ¢ REPORTS 
New York—Philadelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Ill. 





GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 


Reports e Rates ¢ Labor relations » Safety e 
Purchasing ¢ Costs ¢ Laboratory 


61 Broadway . National Press Bldg. 
New York Reading, Pa. Washington, D. C. 


FREDERIC R. HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston San Francisco 





HENKELS & McCOY 


(Electric & Telephone Line Conatruction Co.) 
Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, 01. 
136 Liberty St., New York 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE-—WILLIAM 8S. LEFFLER 
Engineera—Economitsts 
RATE RESEARCH SALES RESEARCH 


FOR 
POST-WAR PLANNING 
Cost Analysis Rate Cases 

Noroton, Connecticut 


LUCAS & LUICK 


ENGINEERS 


DESIGN, CONSTRUCTION SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 S. LaSalle St., Chicago 





CHAS. T. MAIN, INC. 


Engineers 
Boston, Masa. 
Electric, Steam and Hydraulic Projects. 


Investigations, Reports, Designs and 
Appraisals. 














J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Sp; 


Flood Control, Engineering Problems relating +4 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 


231 S. La Salle St. Chicago 4, II}, 








Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane 


SANDERSON & PORTER 


Engineers and Constructors 
for the 
FINANCING—REORGANIZATION— 
DESIGN--CONSTRUCTION— 
of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 





SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON « NEW YORK « CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


THE J. G. WHITE | 
ENGINEERING CORPORATION 


Design * Construction © Reports * Appraisals 


80 Broad Street, New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—Appraisals 


1204 St. Paul Street Baltimore 2, Md. 
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Poa 
Mailing Click? 


| @ Advertising men agree 
—the list is more than half 


the story. 


McGraw-Hill Mailing 
Lists, used by leading manu- 
facturers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
end vertical coverage of 
major markets, including 
new personne! and plants. 
Selections may be made to 
fit your own special require- 
ments. 









New names are added 
to every McGraw-Hill list 
Coily. List revisions ore 
made on a twenty-four hour 
basis. And all names are 


guaranteed accurate within 








+ 





wo per cenf. 








In view of present day 


difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing the comprehensive 
market coverage you need 
ond wont. Ask for more 
Cetailed information today. 
You'll probably be surprised 
ot the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 












Reauty- 






WAE 
Me GRAW-HILL 


DIRECT MAIL LIST SEAVICE 





Oma a he ome 


DIRECT MAIL DIVISION 
330 WEST 42nd ST. 
NEW YORK 18, N.Y. 
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- ENGINEERS and DRAFTSMEN 


Electrical—Mechanical—Structural 


We have openings for capable engineers and drafts- 
men in the following branches of engineering— 


ELECTRICAL—Industrial lighting, Power distribu- 
tion, and Electronic controls and devices. 
MECHANICAL—Power plants, Heating systems, 
Process piping, Conveying systems, Plumbing, 
Sewers, Sprinkler work, and Precision machine 
design. 

STRUCTURAL—Industrial buildings, Power plants, 
and Miscellaneous structures of steel and reinforced 
concrete. 


NOOOTDEO NERO SDEUODEE DERE RE OND USED ROOREONOEDER SRST CHSNOSeRO es eEeR: 





Opportunities are in the West Coast, Cleveland, Chicago, New York and Gulf 
Coast areas.—Vital war plants important to the United States Government under 
high priority ratings—Recent graduates will be considered. 


Applicants must conform with Local War Manpower Regulations. 


THE AUSTIN COMPANY 


National Headquarters 


iiss cae 
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16112 EUCLID AVENUE CLEVELAND, OHIO 
nee SERDOEEOEERREEROLORDESESSEOOTREDOREDREL STENT CREDO ERODE AEDES ERATOR SOSH EERE EEC ORERROORERC HERE eSeneEEEtEE DEPREOEOOEESEROTEEEEO REED EOOGESORERERDOUESTORESERE REET DESDE EERE S ORES OEE EEENOROR HERDS eRe teeeREOROeHEee 
POSITIONS VACANT POSITIONS WANTED 
PRODUCTION ENGINEER —fractional h.p. GRADUATF ELECTRICAL engineer, 15 years 
electric motors. Should have specialty back- experience in design of overhead transmis- 


ground in single phase motors, having devoted sion and distribution lines, 3 years War De- 
major effort to efficient mass production. Line fense Work, available immediately for either 
will have limited size range. Engineering de- domestic or foreign service. — PW-855, Electri- 
sign experience desirable for development of cal World, 330 W. 42nd St., New York 18, N. Y. 
motors for tooling and production. Permanent 














connection with outstanding ee Cali- Dennennenneenensnensnesoenertenesienes ne 
fcrnia manufacturer entering ouseho ap- : 
pliance field. Send details of experience and i WANTED 3 
personal qualifications to A. W. A., Box 68, Sta- : 
tion K, Los Angeles, California. : : 
 -:is—S 3 
A TEXAS Utility Company needs three experi- LIGHTING SPECIALIST = 
enced SS eed ane 3 = 
ring, design, and operation of overhead and 3 : - : 
underground distribution systems. In replying, We have a desirable opening for a man 3 
please state age, education, experience, and : with vision and ability to create special : 
salary expected. P-848, Electrical World, 620 ¢: ,. . ‘ d th { di = 
N. Michigan Ave., Chicago 11, Il. ? lighting ideas beyond the range of ordi- 
as Ff aie Tees eee sees. 3 
WANTED: ASSISTANT Superintendent. Elece | =" * “920mg i Sa 
trical engineering background 4 Preaeeres. : Will advise customers and prospective : 
Practical shop experience required. Should i ; : 
understand modern methods of manufacture. Customers of the Sales Dept. in special 3 
Splendid opportunity for a man who can lighting applications of Department Stores, : 
qualify. Permanent post-war position. Uses Chain Stores, ete. 3 
referral card necessary. Location—South 3 3 
Eastern Ohio. P-853; Electrical World, 520 N. College training preferred; should have : 
Michigan Ave., Chicago 11, Ill. i b . : : i 
? a background in illuminating engineering : 
WANTED: GRADUATE Electrical erfgineer : or be a lighting specialist with a utility : 
with manufacturing experience as production = $ + 3 
superintendent in the fleld of distribution and #3 or be a designer of special fixtures. 3 
radar transformers. Permanent post-war posi- § Early New York or Boston interview will : 
tion with a well established company. Loca- i ye " z 
tion—South Eastern Ohio. Uses referral card be arranged for qualified applicants : 
necessary, P-854, Electrical World, 520 N. i furnishi ails . F 
Michigan Ave., Chicago 11, Il. = ana a st = e oe wee z 
i tion, experience and salary requirements. : 
i » : 
EMPLOYMENT SERVICE i P-834, Electrical World : 
i 330 W. 42nd St., New York 18, N. Y. : 
SALARIED POSITIONS — This advertising ai aha a 
se vice of 35 years coeote eee standing ne- 
gotiates for high salaried supervisory techni- ;: 
cal and executive positions. Procedure will be WANTED 


individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion’s. Retaining fee protected by refund pro- 
vision Identity covered and present position 
yrotected. Send for details. R. W. Bixby, Inc., 
262 Delward Bldg., Buffalo 2, N. Y. 


SALES ENGINEERS 


Experienced electrical men, familiar with 
low voltage distribution systems to act 
as sales specialists in important District 
Offices on following: Panelboards, safety 
switches, enclosed circuit breakers, bus 
duct and load centers. Men accepted to 
receive full training at factory at com- 
pany’s expense before assignment. Write 
to Supervisor, Technical Employment, 306 
Fourth Avenue, Pittsburgh, Pennsylvania, 
for application form. 


WESTINGHOUSE 
Electric & Manufacturing Co. 


“AVOGUEEDGOLUOEAOSEOEDEOOOUEDECECULENOEDECEOOGESHOREUSOOEEOREDU ROS NDERCEDE ROSAS OD OREO OD eEnEtOOteESSoRereRE” 


a 











POSITIONS WANTED 


PUBLIC UTILITY EXECUTIVE preferably di- 
rector of industrial relations, Technical grad- 
uate, 190 years varied engineering experience 
followed by 15 years utility responsibilities in- 
cluding consultation, manager sales promo- 
tion, superintendent high pressure power 
plant, distribution and water works, director 
personnel and public relations. Successful 
labor relations, union agreements, grievances, 
etc. Available on reasonable notice. PW-856, 
ae a World, 330 W. 42nd St., New York 
8, N. # 
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(Additional Employment Advertising on page 222) 





@ SEARCHLIGHT SECTION @ 
SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad Is Owned Outright By Us 





D C MOTORS MOTOR GENERATOR SETS A. C. MOTORS 
HP Make Type Volts Speed 3 ph. 60 cycle 3 ph. 60 cycle 
2— 1250 G.E. MPC 550 160 11500 KW GE 275 V. Gen. d.c. to 2100 HP 2300 V. 
1— 1200 Whse. Compen. 550 600/720 11000 KW G_E. 250 ¥. DC to 1400 HP 2300 V. Synchronous 
i— $00 NN MPC $60 $00 ost 1- 1908 " Whse. 600 V. Gen. d.c. to 2000 Kva— HP Make Type Volts Speed 
a BE. 25) 200/36 00 V. os | 3.E 5 
— & Ge. “MPC 500 160 1—750 KW Whse. 275 V. Gen. d.c. to 1100 HP 2300 V. 7— 2 te 3300 100° Sis 
— 50 g.E- Mes 600 650/900 1—750 KW G.E. 250 V. Gen, d.c. to 1080 HP 2300/ o— 300 GE. Ts-7644 2300 20 
1— 500 Whse. Compen 250 800/720 1300” KW GE 600 V. DC Gen. dc. to 700 HP— aml Sp ag Cee TS-7666, 200/440 == 600 
_ $00 G.E MP , 220 450 2200/13200 V. Syn. Motor with Exciter. 
ae oo = 230 275/550 1—400 KW GE 250/275 V. Gen. d.c. to 650 HP 2300 V Slip Ring * 
ce one h 230 = 525 1—350 KW GE 220 V. AC Gen, d.c. to 500 HP 250 V. 1 3960 Cr.Wh. 801-Q 220 i. 
lI— 175 Whee. K 380° 190/525 DC motor. 1— 800 Al. Ch. 440 a7 
i «jsp GE” «MPC a0 sa ato 1—200 KW GE 125 V. Gen. DC to 300 HP—440 V. i— 600 GE MT 550 85 
2— 130 Cr. Wh.CMC-65H 3530 1200 1—150 KW Ideal 3 unit with 350 HP. 440 V. Syn. i— 600 Cr. Wh 131-AQ 2300 4 
— 123 Gk. CO- 230 625 motor and 2-75 KW. 125 V. generators. i— 500 Al Ch. ANY-36 2300 300 
1— 100 GE. LC-50 230 1200 1—75 KW GE 125 V. Gen. to 120 HP IK 400/2300. i, 450 Whase Cw 2200 375 
iI— 10 GE MPC 330 228/450 1—50 KW GE 125 V. Gen. to 75 HP KT 4000/2300 V. ae Al. Ch 3300 fe 
I— 100 GE.  RC-38 230 600 TURBO GENERATOR SET 1— 400 G.E. re 252 
1— 75/100 Whse. SK-183 230 450/900 1—500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy. 1- 350 oF a 42y sabe 9 
75 GE i 230 =—500/1000 3600 RPM with Parsons 145/175 lb. condensing tur- 1 3bo Whe CW 2300 2300 257 
Sha. a ber 79 ea i. Ti bine complete with jet condenser and accessories t ; = ‘ - ™ sa0° i 
— Al. . vel 0 ‘ 1. K, a 7 
2— 50/60 “Gr Wh. 6ai1 330  $00/1000 ROTARY CONVERTERS eo ae ve - 
/ ° ° 23 5 / 
I— 50 Cr. Wh. CMC-81H 230 300/900 60 Cycle Squirrel Cage 
3s i be RC-19 230 4400/1200 KW Make Speed D.C. Volt Trans. Volts q : _ ‘ 
2 a y. 308 230 © =©=—300/900 1— 150C Whse 720 600 2300 r see aie oar -47 = 580 
I— 1500 Whse 600 600 11500 ey Se oe 900 
TRANSFORMERS I— 1250 G.E. 720 250) 2300 — ae ak | |OU a 
eae ee Voltage I— j0o0 Whee. 900 600 11000 i 150 Whee 8 nop 800/720 
—_ e ‘ . ‘2 » 
[ter Pie OIE ipeoosson | i ts Ge ue SE | whe 
-_ ; 2 I— 750 Thse 720 2% 00 
sO 500 GE. t Oise ispopezsen «| t= 309 Whee 1200 = 600 §13200/2300 SYNCHRONOUS CONDENSERS 
. : : 2 — WS GE. 200 2! 28 . ; 
S— fe wae” | Spec secev 1ecenere 2— 300 GE. 1200 600 2300 i— £000 Whee. 2300/4150 900 
2— 333 Pitts 1 OISC 2400x220 25 cycle i— 2000 G.E ATI 600 900 
3 wOoGE 1 H-RP 13200x575 ‘1150/2300 2— 1500 G.E. 5K 225/275 13200 /6600 1 2000 Whse 2400 720) 
1— 300 Pitts 3 ODSC $150x208 /120 i— 500 GE. 750 225 275, 13200 6600 1— 1000 G.E. ATI 2200/3800 906 
3— 200 G.E 1 H-IDD 6400x115/460 All units cap be furnished with AC and DC controls. I— 750 G.E. ATI 220/440 0) 
900 


What are your requirements? 
units up to 5000 kw 


COMPANY INC. 


available in stock. 
Main Office & Shop: 51 HOWELL ST., JERSEY CITY, N. J. 


SUCUSULEDESUNENENEOENENEROEEUOREDESEOTEATEOENTEELOSEDEREOENTONLEDESVONTNERNSHOT ETON OEEnOSOREGENTTOEOOG” UFOEUSINOEDEDRGERUSURODONDEORENOCTEOAOERSOUODEOESEEGESESORSEUSODESOEODOSERESSECSSESEE REESE TiTeteeDeNeeT, 


ELECTRICAL ENGINEER: Design Engineers—Electrical 


For old established eastern manufacturer. One Experienced in initiation and development of 
who can manage transformer department, and design, and in preparation of sketches and con- 
understands all phases of transformer design and struction drawings, cost estimates and bills of 
building. Only engineers thoroughly familiar with material, for work on hydroelectric projects and 
building and calculating om all types of air and high-tension switchyards. Do not apply unless 
oil cooled transformers need apply. Steady posi- competent in responsible design position. Send 
tion and good salary to right man. by airmail to Mr. Antonio Lucchetti, Executive 
o 





re ed 


WANTED 


By a centrally located elec- 
tric light and power company 


Men to fill postwar positions in our 
Sales Organization. We need: 


2 
2 
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P-852, Electrical World Director, Puerto Rico Water Resources Authority, 







eoeeeneeeeeseeenseesaserees 








x ‘ 330 West 42nd St., New York 18, N. Y. 2 San Juan, Puerto Rico, for application blank. 
$ : Assistants to nnuenevenensnoecnnsosennsnenveogenensesensenssnsansessnvenenssenconsnansgesssnecnesessonensconeseoneasas SEDELUOSUOUUUSNOEDEDEGOSELELSERDUDODEDNGESSESDOULOSLOSS ENED SORES EO DELOSEOSORR OE OLAOSOST TONNES tii ty itr 018 
¥ i Division Sales Managers ppeeaereneeeeeannaneDTEEe SEReEESR AN ESEINS LETT e Ieee Taen ean Roane ne een 
Supervisors WANTED 
Plus Several Top Notch Salesmen, OPPORTU NITIES! 1. 
- Including 
D. C. METERS—Type C6 


Men Who Can Specialize in Selling: 
Commercial Cooking 


Air Conditioning in 


A. C. METERS—60 Cycle 


z 
New and used equipment ; 
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Send for new list,... to 


APPARATUS EXCHANGE 


EBASCO SERVICES INCORPORATED 
Two Rector St. New York 6, N. Y. 


serene venensenem 


60 H.P. 2300 V Phase, 60 Cycle, Slip Ring 

Motors, complete. with controllers, etc. Also each 

with 21 ft. G & K Double Leather Beit. 
3—Motor Driven Centrifugal Pumps. 

2—300 G.P.M. Platt Iron Wks. Size 4, 334 Ft. 
Hd. with 50 H.P. Ft. Wayne 2300 V, 3 Phase 
Motors. 

1—600 G.P.M. De Laval Cent. Pump, with 75 H.P. 
G.E. 3 Phase, 2300 V, 60 Cycle, Slip Ring 
Motor and Controller. Grid Resistance, etc. 


Address: P. O. Box #207 For further information address 
W. W. POINTER, S le 
Hollywood #28, Calif = 
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a Industrial Heating 
ed Age limit 25 to 40. College training de- Send us a list of the D.C. and A.C. 
cer] Sees” eek” aes ee meters you wish to dispose of. We recently released from service : 
“4 slowed a aa = 4 purchase large and small quantities. by a number of electric and | 
a , age, number of dependents, sal : ‘ i | 
. 3 quand tow anon analia Gaed gte. The Electric Meter Corporation : : gas utility companies. | 
$ ture $ 3 : 
‘ : 3 Incorporated 1915 3 i 
i 4 SW-843, Electrical World : 2 i Ce 5 ‘ 
‘ * 4 ? 520 North Michigan Ave., Chicago 11, 1 i 1776 Broadway, New York 19, N. Y. | 
Som “4 “AOASODOND EDEN SENEDSOEUNEA ORD ESEDORONES SOONG EOONSTL 16OT OD ROSS EEO SRSL ONSEN DSI SeREsOeeO seceeesesenesoNsaSS ~ Ni aes ie AES SRO i POWER PLANT EQUIPMENT 
i i i CONSTRUCTION EQUIPMENT : 
2] W ANTED >? USED MACHINERY = SUBSTATION EQUIPMENT 
--4 i All in good operating condition TRANSMISSION LINE 
ef To Purchase Electric Util- Immediate delivery MATERIALS i 
j 2—Ingersoll-Rand, Cross Compound Air Comopres- : 
: sors. Imperial Type. Size 12°x12”—12"x7'/2” with i 


ity in small community 
under 2000 population. 
Either steam, Diesel or 
High Line source. 
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@ SEARCHLIGHT SECTION @ 


POWER FOR PRODUCTION 





MOTOR GENERATOR SETS 


75 KW, 125 volt, General Electric, squir- 


rel cage. 

— 15 KW, 250 volt, General Electric, squir- 
rel cage. 

1—6% KW, 125 volt General Electric, squir 
rel cage. 
MOTORS—3 PHASE 60 CYCLE 


1—500 H.P., 900 RPM, 440 volt, Lincoln slip 


ring. 

1—400 H.P., 220 volt, 1200 RPM, Westing- 
house squirrel cage. 

1—350 H.P., 300 RPM, 400 volt, General Elec- 
tric slip ring. 

1—250 H.P., 600 RPM, 2200 volt, General Elec- 
tric slip ring. 

—200 H.P., 1800 RPM, 
tric slip ring 
~200 H.P., 600 "RPM, 550 volt, Westinghouse 
slip ring. 

1—200 H.P., 600 RPM, 
Wheeler slip ring. 


220 volt, General Elec- 


440 volt, Crocker- 


1—150 H.P., 1800 RPM, 440 volt, General Elec- 
tric squirrel cage. 
2—150 H.P., 1800 RPM, 220 volt, Westing- 


house slip ring. 

i—150 H.P., 400 RPM, 440 volt, General Elec- 
tric squirrel cage. 

3—100 H.P., 720 RPM, 440 volt, General Elec- 
tric slip ring 
—100 H.P., 600° RPM, 2200 volt, General Elec- 
tric slip ring 

i—100 H.P., 450 ‘RPM, 440 volt, General Elec- 
tric squirrel cage. 


1—100 H.P. 1800 R. 7 M., 440 volt, G. E. squir- 
rel cage. 

1—85 H.P. 900 R.P.M., 220 volt, G. E. syn- 
chronous. 


2—75 H.P. 900 R.P.M., 220 volt, G. E. slipring. 


New York Phone: LOngacre 5-3227 





Gasoline Driven Generator Sets 


2—25 KW. 125 volt, direct current 
130 KW. 125 volt, direct current 





1— 90 H.P., 400 RPM, 
Wheeler squirrel cage. 

1— 75 H. 900 RPM, 4000 volt, 
Machinery synchronous. 

1— 75 Qe a 720 RPM, 440 volt, Westinghouse 
slip 


650 volt, Crocker- 


Electric 


1— 60 H PS "1200 RPM, 440 volt, General Elec- 
tric slip ring. 

1— 50 H.P. 1200 R.P.M. General Electric, 
Squirrel Cage. 

1— 50 H.P., 900 RPM, 440 volt, General Elec- 


tric slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic 
1—150 HP, 750 RPM, Electro Dynamic. 
1—150 HP, 500 RPM, General Electric, MPC. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 RPM. 

1— 50 HP, 750 RPM, Westinghouse, type SK. 
1— 50 HP, 700 RPM, Crocker-Wheeler. 

1— 40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps 

3—300 KVA, Pittsburgh, 7800/440 volts. 

3—150 KVA, G.E., 33,000 2300/4000 Y. 

3—100 KVA, Westinghouse, 11,430/250 volts. 

1—100 KVA, Pittsburgh, 1375/2750-110/220 
volts 


3—100 KVA, Westinghouse, 13200 250 volts. 


1602 53rd ST., NORTH BERGEN, N. J. 


3—75 KVA, G.E., 13500-7500/440 volts. 

1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

2—50 KVA, Phgh., 7500/15,000 volts-110/220 | 
volts. 


3—50 KVA, Pittsburgh, 2200-220/110. 

3——-37% KVA, General Electric, 2200/220/440 
1—25 KVA, G.E., 220/110-20/110 volts. 

3—25 K.V.A. G. E. 2200—220/110. 

2—15 KVA, G.E., 2300-115/230 volts. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 
i—75 HP, 525/1575 RPM, Electro Dynamic. 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
1—30 HP, 400/1200 RPM, General Electric. 
2—25 HP, 300/990 RPM, Electro Dynamic 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 
i—13/18 HP, 2350/1200 RPM, Electro Dynamic. 
2—11% HP, 500/1500 RPM, Westinghouse, 
type, SK. 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
i—5 HP, 400/1600 RPM, Diehl. 
i—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 


26—Weatingheouns type U recording volt- 
meters. 
TURBO GENERATORS 
600 KW. Terry dual bleeder condensing Tur- 
bine only. 
1—500 KW, G.E., 3 ph., 60 cy., 430 volt, 
bleeder. 


1—375 KVA, Westinghouse, non-condensing. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


J. L. HEMPHILL & CO., INC., Power Equipment 


New Jersey Phore: UNion 3-2600 











Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries, Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, N. 
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| New ‘SEARCHLIGHT’ Advertisements 


received by April 20th appear in the April 
28th issue, subject to space limitations. 


Address copy fo the 
Departmental Staff 
ELECTRICAL WORLD 
i 330 West 42nd St., New York 18, N. Y. 


ase eeecensnsceccsaneoeseses: 









STATION M 


ELECTRICAL WORLD e April 14, 












Phone Wow fer 
NEW and REBUILT 


os Equipment 







STE 
QUIPMENT WoO. 
63 CURLEW ST. P.O. BOX 51 


ROCHESTER 1, N. Y. 
| PHONE GLENWOOD 6783 


@ SPECIAL 


500 K.W. 250 V. 900 RPM synchronous 
motor generator set, 2200 volt 60 cycle 
3 phase AC drive with complete control. 
Delivery in 3 weeks. GUARANTEED 
REBUILT. 


@Phone us collect—Glenwood 6783¢ 
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BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE" 
Since 1912 


INC. 


CINCINNATI 27, OHIO 


1945 


UDOORETREDLEHETOOONEETEL EO DOLDEOUDEDOLOSOROREDOSORD LON ORE DESONON ONDER TDE DEN ED SESE COTO Senet DESOET TON ONOT 





TOOROEAEOERDORDOOOCRCOOEEORREDORORGRDORERRORRORORROD $ 


@ test type, 250 volts, shunt, 





SUNORUDETEEDODIONOESUSEU SOR OR ODEO ESE RO ION DEOSORESEROE EL ORO EDI SEU RO ROR DOD ENED DOSE ROSNDOERSNORESESROSSESES. 


PONROEDOEDAONONOEOUEOROGDEDEODSOEROODOEOOOEOEOHGHORGNGUDRORONSEOHOREREOCOOOROROSOELEDROSDGO ROOD SONA CSOROROGONOOREGUGRORONDEDEOUEOOOEO EOS ORORO NOHO HO RGHEOONOROHONOEOHOEEOEOEOHOEOEOOD 


ARORESEEE ASSL EDOSERAOROSOLUADED ER EDESAESEORCHOUOEUEGSDEOROEGESOCCOR OUST EDERRSETECEO EERE ROT OGH OBESE SeLERS 


ia) a ee 





FOR SALE 


DYNAMOMETERS 


1—200 HP G.E., Sprague, type 
C, dynamometer, laboratory 


interpole, 1200/1500 RPM, 
with Scale beam and com- 
plete control panel. 

1—50 HP G.E. Sprague, block 
test, 275 volts, 750 to 2000 
RPM, with complete control 
panel. 

9—25 HP G.E. Sprague, type 
LC, shunt, interpole, block 
test, 250 volts, 825/2000 RPM. 
with complete control panel. 


CHICAGO ELECTRIC CO. 


1314 W. Cermak Road 
Chicago, 8, Illinois 


TLACUenOROROEONDEDADNOARAGRESOEDEOEOEGTOUROROTEEADAOEEORODEREDAETEOEOEEEOREOTOOGUOEROOOECEOROEDERUMUMROOUEDOOOUSOROROOO REDO RORONEROEOHORURU ETON ODOR OTORDEDN OOOO RO RORESHONONDR RUA NORODONDE, 


ROBERT SCHOONMAKER § 
Port Washington. Lor istend. N.YE 
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Advertising In This Issue 


Acme Electric & Mfg. Co., The.... 210 


PUVENCG  DIIG,. GG ee.c sas o40ca waves 210 
Air Preheater Corp., The......... 37 
* Allen-Bradley Co. ............ 19, 20 
* Allis-Chalmers Mfg. Co...8, 9, 10, 11 
Aluminum Co. of America...... s+ me 
* American Brass Co., The.......... 189 
American Cyanamid Co., The..... 86 
American Fork & Hoe Co......... 194 
American Tel. & Tel. Company.... 216 
* American Transformer Co......... 32 
* Anaconda Wire & Cable Co....... 41 
Asplundh Tree Expert Co......... 187 
Automatic Sprinkler Corp. of 
BMIOCICR: 36 6.6006.050 0650000 cuseh 140 
Babcock & Wilcox Co., The....34, 35 
Bakelite Corporation ............ 77 
*Bendix Aviation Corp. Marine 
REV: s deteR OOO POPSET Each ce ieee’ 168 
* Benjamin Electric Mfg. Co........ 153 
* Bentley, Harris Mfg. Co........... 49 
cs ee OE A - See nye 208 
RPM C0, DRIES Gissccecicees es 19] 
Blackburn Products Corp.. Jasper 192 
BROS SGOk. Vc5kca> cs na¥aweors 91 
SERRE Ailing (WEIN 6 vas ios ook eke ces oh 193 
* BullDog Electric Products Co..... 48 
* Burke Electric Company......... 18] 
*Burndy Engineering Co........... 16 
* Bussmann Mfg. Company...... 182, 183 
* Carpenter Mfg. Company......... 206 
Celanese Celluloid Corp.......... 75 
WUPONOE TGs, Us Mitaived es Vous aes 161 
Chase Brass & Copper Co.. Ine... 195 
Chase-Shawmut Co., The.......... 169 
* Columbia Electric Mfg. Co........ 198 
*Continental-Diamond Fibre Co.... 185 
ge ee eee eee Aj 
Copperweld Steel Co.............. 53 


* Cornell-Dubilier Electric Corp..... 70 
Crescent Insulated Wire & Cable 


Sse aie CUED a ieeln 6 Boraa beaded ae 152 
Crescent EE ID os sos ba ears 4 
RPOMUCREINOS GD. 60 ds viesavesie 57 
Davis Transformer Co............. 160 
MN OG SR ie os a cod se pba Saas 197 
Directory of Engineers........... 20) 

*Dow Chemical Co., The.......... 26 
*Dow Corning Corp aeons dhoux ees 68 
*Driver-Harris Co. ...2...ccsccses 61 
du Pont de Nemours & Co., Inc., 
Be ME  uciges case eae euae sate 65 
*Electric Power Equipment Corp... 71 
Electric Products Co., The........ 17 
Electric Service Mfg. Co.......... 17 


Electric Storage Battery Co. The, 15 
Electrical Engineers Equipment Co. 87 


Electromaster, Inc. .............. 188 
ES. a eer ee ee 44, 45 
Engineers, Directory of .......... 220 
*Everstick Anchor Co............. 208 


Federal Electric Co., Inc......162. 163 
Federal Electric Products Co., Ine. 144 


Federal Tel. & Radio Corp........ 64 
* Formica Insulation. Co., The...... 88 
Foster Wheeler Corp........... 30. 31 
*Four Wheel Drive Auto Co....... 63 


Frigidaire. Div. of General Motors 33 
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Here at I-T-E we have been turning out switchgear during the 





last few years at a higher rate than ever before. But that is not all Wale: 


Bos 


HIGH SPEED 
CIRCUIT BREAKERS 


AUTOMATIC RECLOSING 
CIRCUIT BREAKERS 


UNIT SUBSTATIONS 
SWITCHGEAR 
BUS STRUCTURES 


[-T-E 
AIR SWITCHGEAR 


I-T-E CIRCUIT BREAKER CO. 


Representatives in all principal cities 19th and Hamilton Streets Philadelphia 30, Pa. 


we've been doing. Because of our production skills and engineering 









mmowledge, we have been asked to do a lot of things that are not 
directly related to our main field of endeavor. Major components 
a jet propulsion motors, for example, are now rolling from I-T-E 


production lines. 


.. these days of special war-time assignments, we have added im- 
mensely to our experience in the use of stainless steel as well as 
various light alloys. Already we foresee countless applications of 
‘ais new information and war-won skills to the air switchgear we will 


make for you tomorrow. 





insures rigidity, strength and long life of large 


Kuhiman Dry Type Transformers 
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From its sturdy steel frame to its unique coil consi c. 
tion, a Kuhlman Dry Type Transformer is built to ec ly 
withstand the stress and strain of constant heavy 
loads. Heavy steel angle-iron frame braces the entire 
unit against vibration and distortion. Glass insulated 
magnet wire insures temperature rise protection. 
Large and numerous air ducts give proper radioting 
efficiency. Heavy-gauge steel case effectively encloses 
operating parts as well as strengthens the unit. 








f 





Above Secondary side of core and coil assembly of 
o 200 KVA, 3 phase/2 phase, 60 cycle Kuhlman Dry 
Type Transformer showing bus bars for low voltage, 
2 phase, secondary connections. 

Right: Complete assembly of same transformer 
built especially for use with Detroit Rocking Electric 
Melting Furnaces. This unit is equipped for manual 
tap changing under load Note the convenient hand 
wheels with position indicators for this purpose. 

Write for further information. Other Kuhlman 
products include Power and Distribution transformers 
of Saf-T-Kuhl, C.S.P and O.1.S.C. types and Detroit 
Electric Melting Furnaces. 
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